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K. WAIMtS OK bl'KRStv'l IS * SIWrtlUED A-mifW 
0. <<Mwa llwpartrvni ®l Civil Engineering, Ant urn 
I'nlvrralr, ■ Itotum. Alabau, MSoD), f. I. Hula 
jnj J. Iblvitlu 

Ih« 41gp«r. I..n of ■ connurvallvt volute ptoJui-rd 
J« a limit ill terlleil u« (aliens hydraulic con- 
>lvi.iivl(v In a he r Hama i rat Kind aquifer of 
find, thlclntna la Jnalpied h> applying ci>u nioeni 
method of Aril to aolve the governing edvectlon- 
dlap.iilon equation dtitrlHlng caw tranaport. In 
the anilpala, Ir la aaiiead that the aquifer In cl 
Cviulont ihlcknvaa an .1 of in r in Ira lair ml a. ram. 
thu hydraulic conductivity la a (ncwn function ..f the 
varllcul coordinate only, and ike flaw In iiul.ll- 
rtutlonal, parallel t* the atrat lilcat Ion. The 
iirpllcable Aria comm aquations are flevelupud la a 
suitable r.ondlceiujoni! fom. Analytical solution! 
are obtained for the limit, and flrnr Cuoanra and lor 
the ties derivative of the second cocvxr of the 
long It - 1 llnal concent r it Un dfatrlbutlcn for tho tana 
of an ln.itecEHnr.us plana source for several Idea I - 
lied hydraulic conductivity prof lira (parabolic, 
linear, nap- fund Ion and cosine profiles and their 
o»nn ptrrV.'dlc eitenslsimi , Ihe Janlv.la given Ihc 
tlr.a -dependent variation of the longitudinal nacro- 
dlAperalvltv for there Ideal trad caaaa throughout 
th.- tran.iem devrluitant of the dispersion process. 
Ttu rraulis of the aulvsla are applied to a fU14- 
ruasurid hydraulic conductivity profll* and rredlcrod 
vituis of the lunfituilnal racrodlsporalvlti are >•■<£- 
pared win, field rom.lia. An Irpsrtnnt conclusion 
fr.-i the analyses la ihjr nonuni form ties In the hv- 
dihallr i .induct Ivlr; refill ulilcn perils! over Imp 
dial. ini.'..- a ras producu rather largo valdon of long- 
itudinal cacf'dleperelvtc.. lI.IcIi at* coctparnhle to 
th.i*i' .ih.ur.ed In suns aquifers and ublch arv ruicl. 
larger thin tl.. prrdlcred hv h.tc ptcvl...w «t.,a- 
asllc aralyirs. Inpl Icatl.inn of ihi-onntvric.il 
results hr fluid riMpsrilnn prohlins arc dln.ussed. 
ISnlule uanapi.rt, dl,p u r*l.. n , racrodlaperalvllv. 

>nr stifled iqnlleral. 


Uarer Irieur. Res., Riper 4W)J6ft. 


t 


I 


« hi* 

V o .6* i 

^ !fl|s 
D l slill 
§1 lllfl 


llIJ 

i | ills 


s | . 

Is* 

m 

* 3.1 

li B 


II in iToueduator 

.11 Wirriv. Ill « uiMEPrs or arm. i«trukeiuatio.i am 
thVoUv i,£H 1H w mnoraifin w mumm tmhsiw 

J. H. Cusl.ruin (Agroonr.. nspirleonl. Fur dun llolverslly 
Heat fafayetlo, Indiana , 47447) 

A peaoHltaed their. of rmltlphaao ttanapaic is sreatntod 
shlfh cDshlnen tha raneoptu of icalc, Iiueruiiantailon. 
etodiistlce and (Ini sartoa with iho davclopnant of 

By d “ lln,n * *"■ (Umiai precise ns 
o con. elution of a ceasura P wlrh s field properly , uo 
P«\. able in csplult the Fourier tronslors to place 
rUuilMc ruattluljns un on InatruDant In froquoncy apsco 
*o as lo naho lie ceinuritonnc relevant to Its physical 
■nulronoehl. An IdMl Inscruaoni la dhllnod uhlch (liters 
out high frequency no Iso <corr«up.»dln 4 lo nhoit distances) 

PUsI'aa -0 r.H°! 4,lt " 1 l> ’ 0 ■ lruc *“« of l«« rrcquancKs. 
Ulag Ideal Innitunrnta vs aucccsplvolv f 11 tor oat lover 
frequency nolso in » nUlecaU, niltlphspa cnvlronaent. 
fll'wJ’ 1, */ 0V, ' l,, P" d lotilst* Uih autocorrelation 0 f a 
’ , RJ n P®tby On oat, avals of nation to that n mu nthor 

,nto sotount the typoi of inacruuanta 
oied la the osaiurlOA pocMi. An equation rolstlni rhs 
Integra! .rale on on stale of sot Ian to Ids lnt«rll 
•cola as say othsr Scale of notion i* developed, fnuar 

icaln'tS'M*^ 0 *? " b !" h r * 1,u W ,r « "n iirftrMt 
ocaln la the aaaauTlng lastriment used. By adrLulvalv 

applying filtering (hearnu, a hierarchy 9 T aultlacair^ 
iranjporr equations l« developed. Fiiisctd propsrtlu to 
. tl» tiihspoit squat lM)a st* sin sveruas, Sufarail ' 
properl lap are si loved lo he oeiauiad 6 t dlffsrsnc 
l«uu«q,. end dlf farept Ina.r^ont. m altaSSte 

ao4 rqr di flee eat, phaew^ Ttie 
atatlonaty, stgodit Mottai !«*"• 
average emacorraijticrna sad 
ifltui hv#r ecslea of sot ten a* a function of 
d evicts, < 80 . 1 ,, -4tlpU,,. .t 4 J^«r«It^ 8 • 
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Antonio Marussi 
1908-1984 



Amoiiio Marussi, one of the most promi- 
nent geodesists of this century, died in Tri- 
este. Italy, on April 24, 198-1, at ihe age of 
75. Blessed with pnod health and a robust 
physical constitution for most of his life, he 
was struck down by amyotrophic lateral scle- 
rosis (Lou Gehrig's disease) which he had 
contracted in Hift‘2. 

Marussi is best known among geodesists as 
ihe father of modern ihiee-dimensional ge- 
odesy. Following an initial preseniation at the 
1948 Oslo General Assembly of the IUGG, lie 
published in 1 949 in (lie Bulletin GMfsique an 
article entitled “Fondemems de g6uin6trie 
differemielle absolue du champ poLcntiai ler- 
rcsire," acknowledged now as one of die sem- 
inal works of the geodeiic literature. In this 
and subsequent papers, Marussi developed in 
a general, rigorous, mathematical selling a 
unified approach to the solution of Ixnh geo- 
metric ana physical problems in geodesy, 
obliterating the artificial distinction between 
horizontal and vertical which had licen built 
up by geodesists over many years because of 
observational difficulties. He thus introduced 
many geodesists to the 20th century by dem- 
onstrating the value and. indeed, the necessi- 
ty of advanced maflieinaiic.il techniques like 
the tensor calculus and bv anticipating uselnl 
data to be obtained by observations «>n close 
extraterrestrial objects like satellites. 

The depth anti influence of this panic uUr 
breakthrough, however, have been more than 
matched by the unusual breadth of Marussi's 
contributions, encompassing the obsetvationnl 
and instrumental h.x well as die theoretical. 


and in practically every aspect of geophysics. 

In the international geophysical community 
lie was renowned for his participation in a 
number of expeditions to Karakorum and 
Hindu Kush in which the tectonics and mor- 
phology were extensively analyzed in addition 
to the gravity and topography. At his experi- 
mental laboratory in the Grotto Gigante near 
Trieste, he designed the instruments, con- 
ducted the observations, and reduced the re- 
sults for earth dde analysis and determination 
of the gravitational constant. The wide range 
of his interests was manifested by a 1975 pa- 
per rm die paleoltydrography of the Trieste 
area. Before illness ctirtailed his activity, he 
was investigating the application of altimeter 
data to the estimation of variations in die lev- 
el of the Mediterranean Sea. 

He was burn in Tiieste on October 12, 

1908. After receiving a doctorate in mathe- 
matics at the University of Buiogna, he joined 
the Isiiiuio Gcografico Militarc 1 1 CM)— the 
Italian geodetic and mapping agency— in 
Florence in 1932. During his 20 years of ser- 
vice with 1GM, he modernized its geodetic 
procedures, setting up the Transverse Merca- 
tor projection as the standard for Italian to- 
pographic maps, converting the reference 
figure to the International Ellipsoid, and in- 
troducing more efficient modes of comput- 
ing. In 1952, he accepted a professorship of 
geodesy at the University of Trieste, where 
he remained for die balance of his career. He 
soon marie his native city the center of geo- 
detic research in ail of Italy. Although a dom- 
inating personality, he worked well with other 
people. Bruce Bolt and Alan Cook both col- 
laborated fruitfully with him at the Grotto CJi- 
gatttc Labot.itory. He trained and inspired 
nvanv notable geophysicists «>1' whom piobahly 
the best known in the United States is Mi- 
chele Caputo. 

In 1959. he organized an international 
symposium on mathematical geodesy in Ven- 
ice, which proved so successful that it lias 
been continued every 3 or A years in halv 
since (hen. all except the last in 19H] I icing 
personally under his direction. The individ- 
ually published proceedings of these sympo- 
sia (now called Hntine Symposia in memory 
of Marussi's friend and colleague, Martin Hn- 
tine) are essential items in any w« ,nh while 
geodetic collection. 

Few parts of the cat th have not been visit- 
ed anti studied bv Maiussi. He was one of die 
hist to be invited to the People's Republic of 
I'liiuu when scientific iiuerrli.ingc was 
opened in the m»d-l97<)\. He was cxivcmelv 
imciesied in assisting developing countries 
and devnied much ellori to expanding geo- 
detic expertise in Africa. Those geodesists 
who were privileged to attend tlte special 


AGU and Latin 

American 

Geophysics 

At its meeting of May 15, the AGU 
Council approved two proposals from the 
Committee on 1 titer ntuioiv.ri Participation 
(CIP) that represent the first steps in im- 
plementing a policy of greater cuopcr- 
aiion and interaction with colleagues in 
Laiin America. The first of these calls for 
a commitment of AGU funds to support 
two Chapman Conferences oil appropri- 
ate topics in Latin America during the 
next 4 years. The second provides funds 
for travel of AGU members who are fac- 
'dty members in Latin American universi- 
ties to come to the United States in order 
to attend an AGU national meeting and 
vuit appropriate research facilities. 

These ttvo activities were selected by the 
p a number of suggestions, some 
of which are still retained as possible addi- 
tional activities for the future. The princi- 
ple criterion for the selection was the 
maximum benefit to Latin American geo- 
physics in return for the limited financial 
resources that AGU can put into this ef- 
h L^ e W * 5 ^ 1 10 P rov ^ e contact between 
the best research in geophysics being done 
in the United States and a significant 
number of Ladn American scientists, es- 
pecially those in a position rt> pass the in- 
tonnation gained to others. 

The funds authorized for' the two Chap- 
man Conferences will be used mostly to 
Pay travel costs for Nonh American scien- 
tists to attend and present their research 
results. The goal, of course, is to promote 
p P roc l u cUve Interactions characteristic 
rii ^P nian Conferences between the two 
scientific communities. Some of the funds 
■flay be used in help cover costs of the 
conference so that a registration fee can 
^minimal or eliminated. It Is antici- 
pated that substantial support for the coh- 
erence will be provided by the local co- 
ponsoring organizations. 

Planning an d execution of the two con- 
wiiw n ^ ca Wl ^ done.in close cooperation 
ni««i • a PP r °P ri a t e local scientific orga- 
'uzaiions. The principal .convenors' will be 


Latin American scientists, and ihe topics 
will be selected bv consultation between 
tile local groups and the appropriate AGU 
Sections. Once the topic and tentative pro- 
gram arc established, these conferences 
will be treated by the standard procedures 
for all Chapman Conferences. 

Priority in the travel grant program will 
be given to faculty members who are sci- 
entifically active and who have little access 
to funds for foreign travel. These visitors 
will be encouraged to contribute a paper 
to the AGU meeting that they attend. 

AGU will help, mostly through the Section 
officers, to arrange for visits to university, 
government, and industrial laboratories in 
which tvork important to die visitor is be- 
ing done. These visits are expected to last 
about 1 month. The Sub-Committee on 
Latin America of the CIP, currently 
chaired by Sehvyn Sacks of the Carnegie 
Institution, will act as the selection com- 
mittee For the travel grants. 

These two projects are the first concrete 
results of CIP deliberations on a Latin 
American program during the past 2 
years. The success of diese efforts will de- 
termine if additional programs might be 
productive. Fellowships to support gradu- 
ate study by Latin American students are 
an attractive prospect, but will require fi- 
nancial support beyond that available 
from AGU resources alone. An investiga- 
tion of the kinds and amounts of support 
now available for this purpose and of pos- 
sible industry support for such a program 
must be carried out before a plan is 
evolved. Another activity with great po- 
tential is the promotion of travel to Laun 
America by individual North American 
scientists for extended periods for the 
purpose of working side-by-side will) Lat- 
in American geophysicists In their labora- 
tories. Encouragement of the further de- 
velopment of local and regional geophysi- 
cal societies is still another promising 

^AGuls tiie American Geophysical 
Union. These decisions by GounriJ em- 
phasize that we are concerned with the 
health and further developmAnt of the 
geophysical sciences in all of the Americas. 

'! v Carl Klsslinger 

. ‘ Foreign Secretary 

V, 1974-1984 • 


schools organized hy him at the F.ttore Major- 
ana in Erico, Sicily, arc especially grateful for 
the oppnnuniiv he provided for both learn- 
ing and association. 

Maiussi was well appreciated by his govern- 
ment and by his peers. He was president of 
the Italian Geodetic ConunihMon and served 
as president of the Iiiiemutional Affiliation 
of (jeudesy from I9li7 t«» 1971. Among his 
ntany other honors; he is a member of 
Accndcmia Nuziuualo dci Lisicei, Ginmieiida- 
tore al merit! » della Krpubhlita Italian:!, order 
of George I of Greece, an luminary r loci male 
from the University nf (Ira/, .mil Life Fellow 
of (lie American Geophysical Union. In I97K, 
lo celebrate his 7flili birthday, two regular is- 
sues «r ihc Hallellino tii (\todnia r Sdniif Afpni 
were combined imo a special single volume 
entitled Modern Trend* in Geodesy in which 27 
of his associates, friends, and former students 
dedicated articles to him. Their wide range, 
from die representation ol the ca nil's poten- 
tial field in the influence nf geodesy on eco- 
nomic development, mirrors the scope nf 
Marussi's own interests. 

Marussi will be surely missed in the geodet- 
ic community. The void caused by his ab- 


sence was already evident last year at the 
IUGG General Assembly in Hamburg, to 
which he was too ill to travel. At geodetic 
meetings for more than 30 years, he and his 
inseparable companion and wife, Lori, were 
at the center of not only the scientific, but 
also the social proceedings. His most notice- 
able traiL was his inexhaustible energy. Oil 
the menial side lie would participate actively 
in any meaningful scientific, |Kiliiical, or eco- 
nomic discussion, and his interest would nev- 
er flag. Oil the physical side. 1 particularly re- 
member as indicative ;i scene in the spring of 
1978 at a rocky beach near Erice. My toes 
had warned inc dial the water was icy. Anto- 
nio, who was 69 at the time, shuttled to come 
enjoy n swim with him. and lie promptly dove 
off a protruding crag into the sea. I didn't 
follow his advice, but simply gazed with admi- 
ration as he emerged refreshed several min- 
utes later. It is inevitable, nevertheless hard 
la believe, that this energy could finally be 
stilled. 

This tribute was wiitten f.<y Iter mini EL Clin- 
vitz. National Cieorletic Surrey. AYJ.1A, Rockville, 
MO 20X52 



U.S. Polar 
Icebreakers 


An interagency study ot the mil inn's p»|;u 
icc-ht raking rcqiiiiemeius through the end 
of the century was tecendy completed. The 
Polar Icehteakct Requirements Study (P1HS) 
Group pi esc tiled fleet si/c alien la lives and 
recommended that the Icebreaker User _ 
Council define the i.ipahilities requited for 
new iiebreakcrs. The User Council n insists of 
representatives front the U. S. Navy, National 
Science Funiidaiiim. the Maritime- Adminis- 
li at ion. and the U. S. Coast Guard. 

Polar icebreakers ate needed for three ba- 
sic purposes; tl) rcsupplv of Ant.tn.iii; .mil 
Greenland sun mm. (2) logistical suppint of 
polar opet at bins, and (3i scientific reseat cl i. 
One of the ITRS recommendations was that 
any new kehrc.ikei designs should enhance 
science snppoii while meeting the H-<juire- 
ments lot escort and logistics The U. S. 

Coast Guard will soon begin die prelimimnv 
design lor a new class <■( polar icebreakers. 

The Iccbreaket User Council is pat liutlarly 
interested in hearing from the scientific enm- 
nnmirvwfu» nnrihnii'< fiimtr- irolir*-.d» , is 
should h.oc lo s.uts out sswitulu. and engi- 
neering in vest igiit ions in built polar regions. 
Any specific continents and thoughts on the 
equipment, space, and facilities for research 
support that U. S. icebreakers should have 
should be sent to AGU members Richard 
Hayes and Lawson Brigham at the Ice Oper- 
ations Division (G-OIO), U. 5. Coast Guard 
Headquarters, 2JU0 Second St., S. \V. t Wash- 
ington, DC 20593; telephone: 202-426- 188 L; 
FTS: 426-1881. Any information will be most 
welcome and will be helpful in defining U. S. 
icebreaker capabilities for the future. 

This news item was contributed by LCDR Law- 
son W. Brigham, V. S. Coast Guard Headquar- 
ters, U’dsAiiigtoii, O.C. 

Antarctic Research 
Season 

As the 1984-1985 Antarctic research sea- 
son gets underway, more than 300 geologists, 
astronomers, oceanographers, biologists, at- 
mospheric scientist?, and oilier researchers 
are preparing to travel to the south pole to 
study everything from solar "seismology'' to 
the Fossils of long-buried mammals. Approxi- 
mately 96 science projects are scheduled For 
this, die 30th consecutive year of U.S. scien- 
tific activity at the south pole. 

Atmospheric scientists will benefit from a 
new research facility at Arrival Heights, ap- 
proximately 2 miles north of McMurdo Sta- 
tion, which replaces older, smaller facilities 
with a one-story building that will house at 
leqst six experiments after it is completed in 
January. Arrival Heights was chosen as the 
building site because it is an area of low elec- 
tromagnetic noise, making il ideally suited to 
studies of the. earth's magnetosphere. Instru- 
ments at the new facility will study naturally 
generated radio wave emissions, auroras, and 
ultra-low frequency wave activity. 

Among die niinospheric science experi- 
ments is an investigation by Paul R. Gu dials 
.and a research team from Los Alamos Na- 
tional Laboratory to study atmospheric circu- 
lation patterns around the Antarctic conti- 
nent, which may vary with the seasons. The 
researchers will monitor die transport oF a 
methane tracer released Into the atmosphere 
south of New Zealand. Japanese, Frencn, 
Australian, and British investigators will take 
air samples at stations located around the 
continent, and aircraft will collect air samples 
between stations in support of this experi- 
ment. 

This season tvill also see the largest and 
. most ambitious astronomy program ever un- 
dertaken- in Antarctica, as scientists take ad- 
vantage of the clear, dry air and long observ- 


ing soil suns to tiiitfi*! the vim. sun 4. in id iilmi- 
Ijy mi dci i il.H clouds. Marlin l'miu-i.miz or the 
University of fk-hiwaic's ILtifid Ucsriin It 
Foundation will hem I a Fi L-m h-U S. pmjt« i in 
idisem.' ■»(- ill at ions ot the miii (li.it pmvidi* 
clues in the dynutnits id tbi- eon vet linn /mu- 
beneath the visible surl.iet*. IMim-i.iiii/ gimi|i 
will Use a 12.7-mi optiml telescope equipped 
with ;i lesoiciiuc spe.i lioptiolomelei In Minh 
||ic"sm|;ii scisKiHuiy" tiisi observed in (be 

mid-l97ilV 

Ulhcr iislmnnim prujti is iiiLlude ini tilted 
observe ini is Its INiinei iuit/ of Mar lot m.iiion 
in nearby iiinleLiil.il tlomU. the lirM time in- 
frared telescopes will be used siiue astmno- 
tueis Inst cime to the AuMiflh in 197‘J. Fol- 
lowing the on sci oraiistr.il winiei ui mid- 
MukI>. Frank lb Wood of die Vmveisttv « *1 
Florid, t will begin j piogr.nn ol ttrlinr obsei- 
vatinn. p.itib m guthei ilsit.i on the Miit.ibililv 
nl the aliunde sV.v tm ao mm unit'd studies. 

One n| the l*W4-l‘)N.-> season's rn.ijoi |nn- 
jecis will lie an expeiliiinu bv suim- I'.t it- 
svartlieis iv«*nj six uuuitutinns t»» Sesinout Is- 
kind. (>11 tile lmm c«MSt ol die A nun tit penin- 
sula. where in 1982 siicniists diw.oivn.*d 
mamimdian lossils d.uing liotn tbeGtet.t- 
ceiitih-Teitiai > eta. These lossils li.ne been 
used ;i% import. un evi.k-me foi «mitineiH.iI 
«lnl». .uiU this seastm's vxpedmt.n will maik 
the third U.S. visit to die island. With Willi.un 
Zintineistcr of Ohio Suite L'iii\eisit\ as umr- 
diiiMtov, the team will speiul alxmt a month 
(front inid-Februan to mid -Mart hi examin- 
ing Cretaceous- Ten i arv sediments lot both 
plant and animal fossils In addition, they will 
collect samples of sediment m tit and deter- 
mine if die iridium annm.ilv nbscived in simi- 
larly aged sediments around the world also 
exists in Antarctica. 

Lin Dalziei of the Lamoiit-Duherty Geolog- 
ical Observatory will lead a team studying the 
Jones Mountain region in Ellsworth Laud, 
which is believed to be the boundary area be- 
tween two “micropbtcs” or West Antarctica. 
The team will conduct airborne geophysical 
surveys of the region as part of a continuing 
program lo try and understand the geologic 
relationships between the eastern and west- 
ern halves of the continent. 

Oceanographers have planned a busy re- 
search season as well. A team led by Theo- 
dore D. Foster of the University of California 
at Santa Cruz will study a region in the Indi- 
an Ocean off (he coast of Wilkes Land where 
there exists a layer or deep water with higher 
oxygen content and lower temperature and 
salinity than the water above or below it. The 
researchers will make the first physical and 
chemical oceanographic survey of this anom- 
alous layer by gathering waLer samples and 
taking data on the water's conductivity, tem- 
perature, and density. Another team headed 
by John B. Anderson of Rice University will 
take piston cores from the ocean Hour m the 
Bellingshausen Sea and conduct seismic sur- 
veys In an effort to learn how sediments are 
transported from the antarctic continental 
shelf to the deep seafloor. They also will 
study sedimentation in polar fiords and col- 
lect data on the relation ships between glaciers 
and marine sediments. 

An eight-person team Tram the University 
of Wisconsin-Madisun headed hy Charles K. 
Bentley plans to study tlte West Atimrcuc ice 
sheet, a region of interest to glaciologists and 
climatologists ulike. The ten in will lakc.tltiia 
on the sheet's internal movement, ice physics, 
motion, and history, and will conduct . 

5 round-based and airborne radar surveys lo - 
etermine such factors as ice thickness and 
internal structure-. 

This research season also marks (he tempo- 
rary rc-apeniug of the Sipje Research Station 
located In the Tar west of Antarctica. Tlte na- 
tion hus been closed since January 20 of this' 
year (£oi, November J 1, 1980, p. 900) but . 
will re-open in November 19B5 for approxi- 
mately a year, after which it will be used on • 
an as-nceded basis. 

News (coni, on p. 692 j 
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ices, ihere arc also four Administrative Com- 
mittees of ihc Section of Hydrology, cadi 
with a very specific annual or biannual task. 
Tliese arc the Horton Award Committee, ihe 
Fellows Committee, the Horton Research 
Or; ml Committee, and the Nominations 
Committee. 

There are also a large number of AGU- 
wiclc committees, and the Hydrology Section 
has representatives on many of them. Of par- 


ticular importance to us is the Horton Medal 
Subcommittee of the AGO Fellows Commit- 
tee. The Horton Medal (not to be confused 
with our Section's Horton Award) is given in 
alternate years. For the 1986 cotnjrctiuon, the 
Subconiniiti.ee will be chaired by John lirctle- 
hoeft. 

R. Allan Freeze 
President, Hydrology Section 


WnirrWitrh 

X'euj uf the Hydrology Sfdtiin. 

Editori Mary I 1 . Audcrsim. lU-pjiliiicnl of Gvofagy 
and (iLtipliviks, University of Wivinsiii-M.iilison. 
Mailhnn. WI r»A7(!G tiiim-'jtW-'J.I'JG). 


From the Incoming 
President of the 
Hydrology Section 

On July I 1 began my duties as president 
of i lie Hydrology Section of AGU. I took 
over a healthy Section, recognized as the 
leading scientific snarly in the field of hy- 
drology. I also am taking over a Set lion 
whose position within ACL' is strong and in- 
iltieniial. These two f.ius are a tribute to my 
predecessors, Peter Englt-srm and Jim Wallis. 
They have shepherded the 1 1> droll igy Sec- 
tion through jii important period ol technical 
and political growth. I will try to maintain the 
pace. 

During my tenure as president I intend to 
use our new Water Watch column as a means 
of commitment ion with the membership. 1 
hope to keep you informed on the technical 
and administrative issues that arise and also 
to use this forum to solicit your views on di- 
rections that you would like to see us take. As 
a first attempt at litis type of interaction. I 
have prepared a quest ionaire, which appears 
below. If you have suggestions for technical 
sessions or Chapman Conferences, if you 
have views on tne various AGU publication 
programs, or if you can suggest candidates 
for AGU awards, I urge you to fill out the 
questionaire and return it to me. 

In talking with people about the Hydrology 
Section at annual meetings, 1 find that most 
members have only a vague feeling for the 
administrative structure of the Section. I 
would like to try to strip away the mystery. 

The Section is administered by an Execu- 
tive Committee, which consists or the Presi- 
dent, the Presidem- Elect, the Past President, 
the Secretary Treasurer, the two Water Re- 
sources Research editors, the two Annual Meet- 
ing Program Chairmen, the Chairmen of the 
10 Technical Committees, and several at- 
large members. The day-to-day business is 
carried out by a subcommittee or the Execu- 
tive consisting of the President, the President- 
Elect, the Past President, and the Secretary’' 
Treasurer. There is an election every 2 years 
for the position of Secretary-Treasurer, and 
Tom Mad dock is currently serving his second 
2-year term. There is also an election for 
President of the Section every 2 years, but 
the successful candidate serves 4 years in all, 

2 ns President-Elect and 2 as President. Dur- 
ing my tenure, Marshall Moss is the 
President-Elect, and he will take over the 
presidency on July 1, 1986. 

There arc a variety of AGU publishing out- 
lets available in members of the Hydrology 
Section, an«l it is important that we maintain 
liaison between these various outlets. For this 
reason, in addition to Ron Cummings and 
Steve Burges, who serve on the Executive 
Committee as the editors or Water Resources 
Research, 1 also intend to invite the Hydrology 
Associate F.diior from Eos, Mary Anderson, 
the Winter Resources Monograph Board Chair- 
man, John Bred choc ft, and (he Hydrology 
Associate Editor Tor Rrmems in Geophysics and 
Spare Physics, Dob flinch, to join the Execu- 
tive Committee as at-lai-gc members. 

The primary function of the Technical 
Committees is to organize the sessions at the 
two annual meetings. To this end, the chair- 
men of the technical committees will interact 
closely with the Spring Meeting (Eastern) 
Program Chairman, Lcn Konikow, and the 
Fall Meeting (Western) Program Chairman, 
Dennis Leiiennicier (through Dec. 81, 1984, 
after which he will give way to Soroosh Spr- 
ooshian). 

In addition to the (0 Technical Commit-, 1 


AGU Hydrology Section Questionnaire 

A Allan Freeze began his term as Preeklenl ol the Hydrology Secllon on July 1 , 1984. He 
Is anxious to hear from members of the Section as to the directions they would like to see 
taken over the next 2 years. He Is also eager to learn the names of people who might be wllung 
to contribute to Ihe Secllon or who ought to be considered for our honors and awards. If you 
could take Ihe time to complete this questionnaire (or any part of It), please return it to: 

R. Allan Freeze 

Department of Geological Sciences 
University of British Columbia 
Vancouver, B.C. VST 204. Canada 


1. Name:. 


.Area of Research:. 


2, Are you currently active In AGU? Q Yes Q No 

Kao. In what capacity? . 

II not. in what capacity might you be willing to participate? 

3. Con you suggest topics that you would tike to see covered In technical sessions at annual meetings? 


4. Chapman conferences are smaller conferences designed for In-depth treatment of more apecific 
topics. Can you suggest topics that might be suitable for Ihe Chapman format? Possible convenors? 


5. Can you suggest Interdisciplinary topics that might be suitable for joint sections at annual meetings 
(or at a Chapman conference) with other AGU sections? 


6. The Water Resources Monograph series published by AGU Is intended as en outlet tor technology 
transfer. Can you suggest topics that might be suited to this type of treatment at this lime? 


7. The new WaterWatch column In Eos Is intended to provide an outlet for news and Information of 
Interest to members of the Hydrology Section. Do you have any suggestions regarding the content or 
format of the column? 


8. Water Resources Research Is AGU's primary outlet for research papers in hydrology. Do you have 
any suggestions regarding procedures or content? Can you suggest topics (and/or possible authors) 
for review papers? 


9. AGU Feltawahip Is conferred on scientists who have -'attained acknowledged eminence" In their field. 
The number ol Fellows In the Union cannot exceed 3%ol the membereNp. Each Section la limited to 
three or fees new follows per year. Can you suggest the names of eminent hydrologists who ought to 
be considered for faltowshfp? 


1 0. The Horton Medal Is given to stomata years by AGU to a senior scientist for "outstanding contributions" 
to hydrology. The most recent awardees have been John R. Philip, and C. V. Thels. Can you suggest 
the names of eminent hydrologists who ought to be considered for the Horton Medal? 


11 [ T “ Horton Medal) fa given each year by the Hydrology 

edton to a researcher who has pubfshed papera of "outstanding excellence In hydrology." The 

“22T f T a Davld Woolhl8ar and Lynn Gelhar. Can you auggssl the names of 
research hydrologists who ought to be considered for the Horton Award? 


I?™ 

hydrologWtrwho oughtTb? 2SSSS? for SStSSSSS ^ 


1 would be etleotlv, combine. 


14. Any other. comments or suggestions? . 




News & 

Announcements 

Call for Contributions 
to WaterWatch 


CuMlriluniuiis ill llu a form nf announce- 
ments, news items, and meeting reports, as 
well ax letters in the editor. I'm- the next edi- 
tion of WaterWatrh at e due in my office on 
October l- Publication is scheduled for mid- 
Novcmher. 

Let me remind you that WaterWatch is 
published four times a year. I have set dead- 
lines of January If). March 15, July I, and 
October l lor receipt «»l matci iul. A new edi- 
tor will take over January 1. 

Mary P. Anderson 
Editor, WaterWatch 

1984 Horton Research 
Grant Award 

The recipient of the I {>84 Horton Research 
Grant Award is Javier F. Samper. Samper is a 
graduate student in the Department of Hy- 
drology and Water Resources at the Universi- 
ty of Arizona-Tucson. The title of his re- 
search project is "A Methodology for the 
Combined Analysis ol Hydrological, Hydro- 
chemical, and Isotopic Data From Aquifers." 
His research advisor is Shloino Neuman. 

The objectives of his research are (I) to de- 
velop theoretical and computational tools for 
the spatial and statistical characterization of 
hydrocheniical and isotopic data front aqui- 
fers and (2) in develop statistically based 
mathematical models incor|ruraii»g hydrolog- 
ic, chemical, and isotopic data to yield im- 
proved estimates or hydraulic and transport 
parameters as well as groin id water ages. 
Samper hopes to develop a workable mathe- 
matical fra me wtn k which will allow a coordi- 
nated study of many types of hydrngeologic 
data, including hydraulic, chemical, and iso- 
topic data. Such a systematically and mathe- 
matically based method of combined analysis 
for hydraulic, clicniic.il, and isotopic environ- 
tuetuul data is needed to develop a better 
cniieepiiial tirulei standing ol the hydrogeol- 
ogy of any given area and to construct more 
reliable mathematical models lot managing 
groundwater supply and quality. 


Meetings 

Modeling ET In 
Hydrology 

A special session entitled "Kvapo transpira- 
tion Modeling: Its Verification and Use win 
be held during the AGU Fall Meeting in 5an 
Francisco, December 3-7, 1984. 

This .session will address modeling ano 
characterization of evapoiranspiraiion (EU 
on a macro scale and is being sponsored by 
the U iisa [mated Zone Committee. Many ap 
pToitchcs to ET in hydrology in the pa«J“ 
regarded it as the residual component ot 
water balance, but, in most tcrrcstrinl appa 
lions, ET is the largest component oHne 
cal water budget. Causal theory has bcpn 
vclopcd on the micro scale ana is not gw 
ally a linear fraction of events on a lar B e 
scale. Recent theory provides help on rrw 
scale ET. F. Morion has recently compM** 1 
thoughts on the complementarity of j 
availability for areal ET and potoddalt 
will give n presentation on how u worts 
how it can ue used. . 

Wide area effects of energy input bear 

upon ET effects, and some effects neea sp^ 

dal characterization. Radiant energy t" , 
with canopy to present spectral signa 
feels from angle to sun and sensor. J- 
man will present data on the effect o *- 
angles on albedo determination. F Qre (. 
sent a complex canopy to the environ 
Fritschen will discuss problems ana P*- 

proaches of characterization and niea»!» 

ment of forest ET. ol h _ 

Models for applied hydrology • i itas ■ 
compatible with the local causal mectangp 
but must also integrate rnecham^* rc ^ 
cally over a wide region. J. W ^?f^/ ort |-Sef ' 
cuss application of models, and • - -ijgge 
toux will incorporate his work on 
flow into the evaporation process- j- 
then will discuss verification of- / . 

process crucial to valid ET descrip ■ ....... 

Wide area ET requires wide an* »» ^ . 

ment of factors; Remote sensing* Liui*-. 

■ pabilily of synoptic and repcateQ g. * : 
mehts of many factors on a w>oe , ' n jlni • 
Jackson Will : discuss the use of - . • gf... 

. in ET measurement. s W.9! 8e ! l ^veRd 8 ' 

lowance for variance in ierr S ln ^| a ° D : w ||| dU' V -. 
tiqn within the larger area. H- OWPP ^ ri* 
cuss relationship* qf remo^.s* 11 ®"® „ 
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lintalion in the humid eastern United Slates 
in those places where local anomalies in water 
flow path are important. 

Characterization over wide areas ultimately 
involves mapping and correlation with local 
effects. R. Cuenca will describe this applica- 
tion and show maps for Oregon. 

This program will supplemented by volun- 
teered papers. 

Prospective contributors should send three 
copies of an abstract as soon as possible to ei- 
ther R. J. Reginato, U.S. Water Conservation 
Laboratory, USDA-ARS, 4331 East Broad- 
way, Phoenix. AZ 85040 (telephone: 602-26 1- 
4356) or J. F. Stone, Department of Agron- 
omy. Oklahoma State University, Stillwater, 
OK 74078 (telephone: 405-624-6417), co- 
chairmen of the committee. In addition, an 
abstract original must he sent to Meetings. 
AGU. 2000 Florida Ave., N.W., Washington, 
DC 20009, by September 12, the Fail Meeting 
abstract deadline. Prospective contributors 
may address questions to either R. J. Regin- 
ato or J. F. Slone. 

Petroleum Hydrocarbons 

A conference on "Petroleum Hydrocarbons 
and Organic Chemicals in Ground Water — 
Prevention, Detection and Restoration" will 
be held Nov. 5-7, 1984 in Houston, Texas. 
The conference is being sponsored by the 
National Water Well Association and the 
American Petroluem Institute. The registra- 
tion fee is $225. For more information, con- 
tact Diana Sat novsky, NWWA, 500 W. Wilson 
Bridge Rd.. Worthington, OH 43085. 


EOS 

Transactions, American Geophysical Union 
The Weekly Newspaper of Geophysics 


For speediest treatment of cuninbuiiuna semi 
three copies of the double-spaced manuscript to 
one of the editors named below and one copy to 
AGU. 

Edhor-ln-Chiefi A. K. Spilliaus, Jr.; Editors: 
Marcel Ackerman, Mary l*. Anderson, David A. 
Brooks, Brute Doc, C. Stewart Gillumr (His- 
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man: News Assistant: Torn- Keutilur.lt; Pro- 
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berg. 
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Cover. Disequilibrium pattial melting 

I" !a %L kaer ® aard ’ nlrusion * Eaat Creen- 
ond. Skaergaard ferrogabbro adjacent to 
ihe basal contact of the later Basistoppen 
itutl appears to have been partly remelted. 

1 he original ferrogabbro (mottled) has 
separated into an anorthositic gabbro 
jwhite ‘delusions) and a pyroxenitic gab- 
ro (dark veins). The anorthositic gabbro 
w believed to be composed of the residual 
*y«ah from partial melting, and die py- 
roxeniue gabbro is believed to be the re- 
r#?u IZCC * P art ‘ a * n,e lt- The cotnposiilon 
■or the system FeO-CaO-SjOv and may ap- 
P oximatc the minimum melting coinposi- 
p n for die plagiodasefree fraction ol the 
ctTOgabbro. Incomplete reaction between 
P agtoclase and the partial melt resulted in 
melt composition that does not corre- 
svu . w l ui *>briuin eutectic for the 

iterfI n 'iT“ e “ in ^he' bottom right « 
xed in centimeters. (Photo courtesy of 

pirn ' r 1 as und ’ P e partment of Earth Sci- 
03755) rlmoulh Co,,e 8 e - Hanover, NH 


Organics in Soils 

A symposium entitled "Meclianisnw of 
I ransformations of Organics in Soils, Sedi- 
ments anil Groundwater" has been organized 
as part of the 1984 International Chemical 
Congress of Pacific Basin Societies to be held 
Dec. 16-21 in Honolulu, Hawaii. The orga- 
nizers are Donald Macalady (Colorado School 
or Mines), John A. Cherry (University of Wa- 
terloo), and A. Oistiki (National Institute for 
Environmental Studies. Ibaragi, Japan). 

There will be five sessions during the sym- 
posium: Sorption, D. L. Macalady, presiding; 
Groundwater Processes, J. A. Cherry, presid- 
ing; Processes in Soils and Sediments, D. L. 
Macalady, Soipiion, Transport, Diagcnesis; 
Genera!. 8 

Meeting Report 

Sediment Storage 

The special session on "Sediment Storage 
in Rivers and Estuaries,” which was held at 
the AGU Spring Meeting, included 14 pa- 
pers, most of which discussed an aspect or 
sediment storage in rivers. Two papers, one 
by Brush and another by Smith, Shoemaker, 
and Miller covered topics in estuarine sedi- 
mentation. In general, the papcis in the ses- 
sion could be divided into two main catego- 
ries: Papers that discussed long-term sedi- 
mentation rates and methods of dating 
sediments, and papers that discussed loca- 
tions and mechanisms uf sediment deposi- 
tion. Obviously, the time scale determines not 
only the methods of analysis, but also the sci- 
entific questions that arc asked. This was 
demonstrated by the two summary papers. 
Meade discussed short-term sedimentation 
rates and the role that channel morphology 
and slope play in determining sites of sedi- 
ment deposition. Trimble presented long- 
term models of sediment storage anti erosion 
for different climatic zones. 

There is much research that needs to be 
done in order to understand the processes of 
sediment deposition. Many nf the papers pre- 
sented in the session were case studies that 
detailed local controls on sediment storage. 
For example, Nolan and MacDonald in sepa- 
rate papers discussed how organic debris af- 
fects the movement and deposition ol sedi- 
ment. In mder to be able U» pi edict sediment 
storage adequately fur sediment budget mod- 
els. we will need a better understanding of 
the cuniruls iluti nuiiiilluvial features, channel 
morphology, gravel pavement, and other fac- 
tors play in determining the sites and 
amounts ut sediment dc|*i»iliiiu. 1 liv-e pa- 
pers are another step in dim direction. 

Many of the papers on long-term sediment 
storage were at least indirectly concerned 
with methods of dating the material. The pa- 
pers by Brown el al. and Pavich et al. added 
fuel to the continuing debate about (be use- 
fulness of |n Be in dating recent sediments 
and soils. Brakenridge discussed n case of 
progressive deposition on stream terraces in 
Tennessee that suggests that stream terrace 
treads are not necessarily time stratigraphic 
markers. Perhaps we will be able to under- 
stand stream terraces heller when we under- 
stand the mechanisms of sediment deposi- 
tion. For the present, however, we arc still 
learning about depositional processes by ex- 
amining the stream terraces. 

This meeting report was contributed by Karen 
L. Prestegaard, Franklin and Marshall College, 
Lancaster, Pa. 


Hillslope Hydrology 

A broad area of hydrology was discussed 
during the session on Hillslope Hydrology at 
the AGU Spring Meeting in Cincinnati. This 
is obvious by glancing through the abstracts, 
published in Eos (April 17, 1984, p. 215- 
2 1 6). . a 
C. R. Ainerman outlined the various Mow 
processes at hillslopes observed in the North 
Appalachian Experimental Watersheds (Co- 
shocton, Ohio). There the sequences of geo- 
logical strata primarily determine the exis- 
tence or absence of shallow water tables, sub- 
surface flow, and springs in space and time. 

J. A. Lynch and £. S. Corbett (School of For- 
est Resources, Pennsylvania Stale University 
and NEFES, U.S. Forest Service, respectively) 
demonstrated the importance of antecedent 
soil moisture with respect to the ntn-off pro- 
ducing areas. Their experimental system al- 
lowed for sprinkling various parts or the 
whole area of a 7.9 ha forested watershed. 
The response hydrographs showed two 
peaks, their timing depending on antecedent 
soil moisture (ASM) as determined with a 
neutron probe- At low ASM the first peak oc- 
curred shortly after the cessation of rainfall, 
whereas St high ASM, peak flow lagged sev- 
eral hours behind the cessation of rainfall. 
Both presentations demonstrated once mdre 
the strenuous work involved In collecting reli- 
able field! daLa and making them available for 
further investigation. T. Dracos (ETH Zuer- 
ich, Switzerland) used two-dimensional sand 
tank experiments; to investigate fast ground- 
water lespopse upon infiltration. He stresied 
the importance of. hystefetical effects of the 
wa ter-contem-pressure relationship in the 


capillary fringe immediately above the water 
table. R. E. Smith (USDA, Fort Collins) and 
R. H. B. Hebbert (University of West Austra- 


Toll Free 


lia) presented their model tin flow processes 
at die hill slope scale anil compared its per- 
formance with piezometer response data that 


were observed m an Australian watershed. 
They also outlined some model applications 
including the assessment of soil salinity. C. B. 
Burke (Ham Engineering Co., Chicago) and 
D. D. Gray (West Virginia Lhiiversity, Mor- 
gantown) introduced a finite element com- 
puter model that combines subsurface, over- 
land, and open channel flow. They discussed 
the effects of layered soils on the resulting 
stream hydrograpli as well as the impacts of 
rainfall characteristics and antecedent moiv 
ture conditions on it. K. M. League and R. A. 
Freeze (University of British Columbia) con- 
cluded the session with disenchanting com- 
parisons of three different rainfall-runoff 
modeling techniques (i.e., regression model, 
unit hydrograpli model, and qtiasi-physically 
based model) on small upland catchments. 
They hope to improve the performance of 
the three models hy refining the spatial ar- 
rangement of the rain gauges. 

The aspect of hydrological experiments 
and measurements at the hill slope scale fell 
somewhat short, and several of the presenta- 
tions would also have fit into a program or a 
session on Catchment Hydrology as well. The 
vivid discussions, however, indicated the in- 
terests in the topics presented. Despite the 
fact that the program was shortened by the 
cancellation of hvo previously scheduled pa- 
pers, there was not time to appreciate fully all 
the contributions from tlic 50 to 70 partici- 
pants. 

This meeting report u*n omljihutnl by IV-ler F. 
Geniiaiui, Dr/Hniinmt nf Environmental Sci- 
ences, University of Virginia, Clunhtllrsville. In. 

Miscible and Immiscible 
Transport in 
Groundwater 

The current conventional theory lor trans- 
port of solutes in groundwater w;ls fully de- 
veloped by the 1960's. Alleiuinn (hen focused 
on die development or analytical solutions to 
the governing equation. By the late lOfifl's, 
the increasing efficiency of digital ('• nil pu lets, 
coupled with the restrictive assumptions it- 
quited fin i tnalvtiL.il solutions, led to a major 
emphasis on developing deterministic, disirih- 
uied-pniamcier. numerical .simulation iinnl- 
els. Several numerical models dun solved the 
conventional solutc-trampoii equation were 
developed in the early 1970‘s and initially ap- 
plied tu seawater-intrusion problems. Toward 
tin- middle .iii> l l.m I'lTn'v m.iuv applii .limits 
involved hazardous and radioactive waste dis- 
posal problems. Almost all of these applica- 
tions involved miscible transport. With the in- 
creased application of transport models to 
field problems, certain deficiencies in trans- 
port theory were identified. The deficiencies 
include the mathematical descriptions of hy- 
drodynamic dispersion, reaction processes, 
and flow and transport in fractured rocks. 
Therefore, in the latter half of the 1970's and 
the beginning of the I980's, considerable re- 
search was and continues to be directed to- 
ward improving our understanding or these 
processes in the saturated zone. 

Also, in the 1980's, work increasingly fo- 
cused on immiscible transport as more and 
more waste disposal sites were observed to 
contain nonacqueous phase liquid (NAPL), 
and oil spills were noted with increasing fre- 
quency. In the first case, some commonly dis- 
posed chemicals, such as chlorinated hydro- 
carbons, are often denser than water, where- 
as oil or petroleum products are usually 
lighter than water. Both problems involve im- 
miscible transport. 

Because of the interest in these topics, n 
special session on “Miscible and Immiscible 
Transport in Groundwater" was included in 
the program of the 1984 AGU Spring Meet- 
ing. The papers covered a wide variety of re- 
search topics including (1) flow and transport 
in fractured rocks, (2) combining geochemis- 
try with groundwater flow and transport, and 
(S) miscible transport or multiple species. 

In addition, a panel of experts was assem- 
bled to discuss the process of hydrodynamic 
dispersion. Several questions were addressed: 
(I) How much have we learned in the Inst 10 
years? (2) Why do most available models still 
use the conventional dispersion theory de- 
spite observed discrepancies? (3) Do new the- 
ories require too much field data to be practi- 
cal? 

The papers that considered miscible trans- 
port included several (hat emphasized chemi- 
cal processes. These reflect the need to incor- 
porate chemical reactions into transport mod- . 
els. Different types or classes of reactions 
require different mathematical treatment. ' 
Sorption has commonly been represented by 
a distribution coefficient (Kg). However, in 
many cases this approach inadequately de- 
scribes the actual chemical processes and the 
observed chemical changes. 

Among the other papers on miscible flow 
were several that mainly emphasized the 
physical aspects of the problem. One present- 
ed results from a detailed field experiment in 
which the classical solute-transport equation 
was appljed to field data and a good match 
was obtained, leading to the conclusion that 
the conventional adveciion-dispersion model 


^8 0Q .424 -24-88 J 

AGU's toll-free number is In operation 
Monday through Friday, 830 A.M. to 
5.00 P.M. Use this number to: 

• Change your mailing 
address 

• Order books and 
Journals 

• Request membership 
applications 

• Register for meetings 

• Request a Publications 
Catalog 

You also may call and request Infor- 
mation on: 

• Insurance 

< Scholarship programs 

• Chapman conferences 
and AGU meetings 

• Price lists for journals „ 


can be successfully used for die analysis of 
field-scale experiments. Aunt her considered a 
ai ratified aquifer in which the vertical compo- 
nent of velocity is zero. It was then suggested 
that scnic-dcpcndciil dispersion coefficients 
arc a function ol various averaging pi-itt'csscs 
and nf our knowledge (or perhaps, igno- 
rance) uf the dircc-diinctisiunal spatial distri- 
bution or the groundwater seepage velocities. 

Considerable work has recently been dnne 
on immiscible transport. Many of the iheoict- 
ical concepts and modeling approaches per- 
taining to this problem had originated in the 
petroleum industry. However, because nf the 
dillcrem physical environment uf deep petro- 
leum lescrvnirs compared to shallow aqui- 
fers. as well ns different incentives and areas 
u( cntu.ec u its the petiole uni industry, tltete is 
a great need to adapt and extend this work. 
Also, the physical, client it al, and hydrological 
processes and data needs that ate unique to 
the scale and environment of. shallow ground- 
water systems need to be investigated. 

Several papeis on intiniuible transport fo- 
cused uit mi liter ical models. Mem considered 
three phases: air, water, and nnnumieuiis liq- 
uid. Sonic included physical, chemical, and 
biological processes Some were capable of 
simulating the movement oi an organic in all 
three fluid phases. Solution of the resulting 
system of equations is dearly not a trivial ex- 
ercise. 

As was indicated by (lie various models 
presented, we have come a long way in die 
past few years in our capability of simulating 
multiphase flow. A variety or computer codes 
now exist, but. as many am hors have pointed 
out, the necessary input data do not exist. 
Only one set of relative permeability curves 
was presented, and ibis was for TCE. This 
type of data does not exist for most solvents 
and chlorinated hydrocarbons found at spill 
sites or landfills. In addition, la characterize 
sites where non aqueous liquids exist, in situ 
water and nonaqueous liquid saturations 
need to be measured or determined. Such 
data do not exist at these sites. Therefore, the 
next major advance in this problem area may 
not come until this type of data becomes 
available. 

The Panel on Dispersion included five 
internationally recognized experts on disper- 
sion: Emil O. Frio d (University or Waterloo), 
Robert A. Greenkorn (Purdue University), 
Lynn W, Gelhar (Massachusetts Institute or 
Technology), Fred J. Molz (Alt bum Universi- 
ty), and George F. Pinder (Princeton Univer- 
sity). The discussions focused on the 
strengths and weaknesses of the conventional 
representation or dispersion as a Fickian 
process (that is, the dispersive flux is propor- 
tional to a dispersion coefficient and the con- 
centration gradient). There was a general 
consensus that tlic observed dispersion. in the 


field represents the integrated effects of a va- 
riety of phenomena or processes that can 
lend to scale-dependent non-Fickinn dlsper- 


lt Is dear H orn the symposium that the the- 
ory and practical applications of the theory 
regarding chemical transport In groundwater 
represent a relatively young and still evolving 
science. First, the conventional equations do 
not always describe the processes adequately. 
Second, available numerical methods do not 
always solve the equations accurately and effi- 
ciently. Thfrd, we never have enough data to 
describe the field situation unequlvbcably 
(bath for physical and chemical parameters 
and for observations of dependent variables). 

This meeting report was preparer! by James W. • 
Mercer, Oeotrans, Inc., anti Leonard F. Koni- ■ 
kow, U. S- Geological Slavery. 

Water Watch (cant, on p. 692) 
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Water Watch |rn»/. from (>.691) 

Kisiel Memorial Lectures 

The Ihixcl Kicsicl Memorial Lecture was 
given cm February 23. 198-1, liy John D. Bn- 
drhncft of the U.S. Genlugical Sui vey. ‘1 he li- 
lie of his talk was “Water Management: Who 
are the Managers?" 

The text of' llic second Kisiel Mcmoiial 
Lecture, which was delivered hy My rail Ficr- 
ing uf Harvard University oil March Id, 

1983, is now available front the Department 
or Hydrology and Water Resources, Universi- 
ty or Arizona, Tucson, AZ 85721. The cost of 
the 20 page booklet is S3.0IJ per copy, and 
checks should lie payable to the University of 
Arizona. The title of Fiei ing's talk was "The 
Real Dene fits from Synthetic Flows: Reflec- 
tions on 25 Yeats With the Harvard Water 
Program.” According to the foreword hy Na- 
than Q uras ol the University of Arizona. 
“The second Kisiel Memorial Lecture cap- 
tures, in a sense, the kernel of the quantum 
jump which occurred in the late fifties and 
early sixties in our ]>crccptinn of the com- 
plexities or tile hydrological phenomena rind 
man's relation to them." According to Hunts. 
"In the sixties, young Ph.D.'s sallied forth 
from their universities into llic real world 
spreading (he good news that, at last, com- 
plex water resource pr oblems in which im- 
perfectly understood natural phenomena af- 
fected hy anthropogenic interventions can be 
neatly dissected by the application of systems 
analysis and the use of mull jcmaiic.il mud- 
els. . . . The second Kisiel I .eel lire presents 
and disresxes a philusopiikal basis which un- 
derlies (lie discipline called 'water resources.' 
Tin- philosophical basis, together with the sci- 
entific hniiiclatiou provided hy hydrological 
scicilc.es, are the conceptual framewnrk with- 
in which the development and utili/amm til 
regional water resources lake place." 


NeWS (tout, /nun /». 689) 

Upcoming Hearings 
in Congress 

The r«il lowing hearing lias been tentatively 
scheduled hy the Senate. Dans and times 
should be verified with the comm it lee nr sub- 
committee hulding the heat mg; all uITiccs oil 
Capitol Hill may he reached by telephoning 
202-22-1-3 121. For guidelines mi contacting a 
member of Congress, sec AGU'i Guide to Leg- 
islative l nfivm/ttmt ami Con tails (Eos. August 
28, 198-1. p. CitW). 

September 24: Hearing on Antarctica by 
the Science, Technology, and Space Subcom- 
mittee or the Senate Commerce, Science, and 
Transportation Committee. Room SD-253. 
Russell Senate Office Building. 9:30 A.M. — 
BTR 

Meissl Memorial 
Senior Scientist 

Beginning in I97f>. the Cum mil tec un Ge- 
odesy of i lie National Academy of Sciences/ 
National Research Council lias administered 
a Senior Scientist Program supported by the 
National Geodetic Survey of the National 
Oceanic and Atmospheric Administration 
(NO A A). Under this program, awardees have 
spent up to a year in residence at the Nation- 
al Geodetic Survey, conducting research in 
geodesy and related Helds. Through the sum- 
mer of 1984. 15 prominent scientists have 
participated, producing mure than 20 papers 
published in a NO A A publications series or 
in professional journals. 

The second awardee was Peter Meissl, Pro- 
fessor nf Geodesy ;it the Technical University 
of Graz. Austria, who spent 8 mouths during 
1977 at die National Geodetic Survey. His 
work, “A Priori Prediction of Roundoff Error 
Accumulation in the Solution uf a Super- 
Large (icndctk Normal Equation System," 
was released ns a N()A A professional paper, 
published hardbound as an .ickiinwledgincui 
or the permanence of the achievement. His 
con trill mil in was so out stain ling that lie was 
invited in rciimi tor the summer of 1982. 
Rut, tragically, in May 1982 lie was kilted in a 
mniLiiliiin-cliiiihing an idem near Graz. 

The C’liiumiUce on Geodesy and the Na- 
tional Geode tit Sin vey are emu inning this 
program, and the Cum mince isuuieiuly 
considering implications tor peril ids alter 
1985. As a tribute in Pel or Meissl. a most dis- 
tinguished suemisi, the pvour.un Iwncvliwih 
will he formally designated tlie Peter Meissl 
Memorial Senior Scientist P mg rum 

For innrr in format inn, contact llcriinnl II. 
Glmvitt, Chief Geodesist, NGS/NOAA, Knrk* 
villc. Mil. aWSK tlelupliMiic: 301-443-8531). 
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Field Methods for 
Supporting Groundwater 
Chemical Transport 
Models 

The growing realization dial many nf the 
challenging questions regarding contaminant 
transport in groundwater must he resolved by 
careful held experiments, led to the conven- 
ing of this symposium, which was sponsored 
by At ill's Groundwater Committee. The 
Etair-ditv symposium was held during the re- 
cent spring AGU meeting and aiimicd 
around 150 individuals. 

The 13 papers presented included five in- 
vited talks. A list or authors and complete ab- 
stracts can be found in Eat {65, April 17, 

[98-1, p. 200). Three papers discussed the re- 
sults of controlled field tracer tests per- 
formed at the Chalk River Nuclear Labota- 
lory and Borden landfill sites in Ontario, 
while three other pipers covered tracer tests 
(one involving the use of heat as a tracer) at 
sites in Alabama and Illinois. One or the tests 
al the Chalk River site included the equiva- 
lent of 750,01)0 point measurements of iodine 
131 during a natural gradient tracer test at 
distances as far as -10 m from the injection 
well. These papers demonstrated dun disper- 
sion in principle can be described by the clas- 
sical ad vec lion -dispersion model provided 
that accurate three-dimensional velocity and 
permeability distributions are measured. 

When this is done, the resulting dispcrsivhics 
me not scale dependent anti are quite close to 
laltoratriry measurements. The papers also 
demonstrated that organic contain mums may 
be subject to chemical imncquilibrium pro- 
cesses during transport. 

Tlucc papers discussed on-going long-term 
tracer studies. D. B. Stephens described ail 


ambitious field experiment at Socorro, N. M., 
designed to collect data for studying the 
three-dimensional nature ol dispersion hi un- 
saturated media at a scale representative ul 
electric utility waste seepage problems. 1 he 
experiment will involve the pulsed applica- 
tion of water and tracei over a 99U uri au-.i 
for at least 2 yeais. Iiiiniiiiciiiaiiou will in- 
clude neutron moisture probes, porous cup 
samplers. Lensiometers, and ilieininors placed 
throughout a 40-in thick iinsaturjietl zone. 

D. L. Fryberg described an on-going study 
funded in pan by die U. S. Environmental 
Protection Agency involving Stanford Univer- 
sity and the University of Waterloo. A natural 
gradient tracer tesL is being performed at the 
Borden Landfill site in Ontario, where in Au- 
gust 1982 a solution containing two inorganic 
tracers and five halngcnaied organic com- 
pounds was injected into the aquilcr t luring a 
15-hour period. Since then, solute plumes 
have been monitored by using nuilli-kvd 
sampling devices. 0. Gtlven described a trac- 
er study being performed in a confined aqui- 
fer near Mobile, Alabama. This study is liciug 
funded by the U. S. Environmental Protec- 
tion Agency and is designed to measure the 
vertical and lateral variations of horizontal 
hydraulic conductivity by measuring the ver- 
tical variation of horizontal seepage velocities 
in llic vicinity of fully penetrating injection 
wells operating at 15 I/s. The long-term objec- 
tive of the experiments is to develop field 
methods to quantify the major advenivc as- 
pects or solute transport which seem to lie the 
dominant dispersing mechanism in many 
aquifers. 

Another paper dealt with measurement ol 
groundwater velocity using a downhole con- 
ductance electrode in a flow cell which mea- 
sures the dilution of a salt tracer. The re- 
maining three papers dealt with analyses of 
field data collected to assess exisiting contami- 
nation problems. These papers included dis- 


(itssintis of problems at .in unnamed liazard- 
inis waste site, at a futility Ini iiiauiuni mill 
tailings. ,unl at the Glinlk River Nuclear Lab- 

malm v. 

The most fund.intenial problem in quamj. 
I'viiig solute l mi l spot t is the high degree of 
anisotropy ,nui helerogetieilv of natural aqui- 
lers. 1 he paper hy Killev mid Moliyuner ^ 
strikingly dciiHiiisii.iicil ili.it there is hope for 
measuring such variations, although it nia y ^ 
a long time helore such methods become 
practical lot widespread use. Moreover, sev- 
eral pa|K-TS described three-dimensional ex- 
periment -s or analyses, implying that many 
are aUtiidnning the halm of averaging aqui- 
fer properties in the vertical direction, an ap- 
proach which causes set ions com cptual dillT 
cullies when applied to contaminant trans- 
port. It seems that many groundwater 
ciiniainiiiatitin problems are iuirinsically 
three dimensional. 

Despite overwhelming iiioaxtirenieni diffi- 
cult its. it appears that existing knowledge can 
he applied in a useful way to solve graundwa- 
tcr contamination problems. The [taper by 
Scholia ci al, lor example, described how an 
interactive and inter 'disciplinary approach in- 
cluding data gathering, krigiug, model cali- 
bration, and eompulci simulation resulted in 
an evolution of a cot it a mi nation problem ade- 
quate I'm the design of lemcdial action alter- 
natives. Although siicli successes are encour- 
aging, perhaps the most itupruuuu umdusuHi 
of this special session was dial sophisticated 
field ineasttreincins are necessary in order m 
understand the complex phenomena associat- 
ed with solute iranpori in ground water in i> 
way that will allow for a general quantitative 
approach to he developed. 

This meeting report was written by FtedJ. 
Molz, Auburn UniveiMty, Auburn. Ain., ami 
Mary I*. Anderson. I'niveisity of IViscmmu- 
Madison, , Madison, H'iw. 



Rock-Forming Minerals 

W. A. Deer, R. A. Howie, and J. Znssninn, 
vol. I A, Orthoiiliaitn, 2nd cd., Longman. New 
York, ix+ 919 pp.. 1982.5149.95. 

Retimed by J. Stephen H uebiirr 

Volume 1 A is the second of a series of revi- 
sions that the authors are preparing from 
their original five-volume work on rock-form- 
ing minerals, whicli is a standard reference 
for peirulngists and mineralogists. Revision of 
the original series is necessary because or the 
explosion of the mineralogical literature, par- 
ticularly in the specialities of microprobe 
chemical analysis, electron microscopy, inter- 
crystaUinc and intracrystalline element distri- 
butions, mineral physics and thermodynam- 
ics. and phase equilibria. Many or these fields 
or techniques were only in their infacy when 
the first edition was prepared 20 years ago. 
The increase in the published literature has 
been so great that volume I A requires 5 
times as many pages to deal with one half of 
the mineral species covered in volume l of 
the first edition. For example, mullite, whicli 
was only mentioned briefly in the sillimanile 
section of the original edition, is now allotted 
its own 17-page section. Clearly, this second 
edition supplants the first with regard to 
scope and quantity of material covered. 

Each section describing a particular miner- 
al or mineral group includes an introduction, 
descriptions of the crystal structures and dis- 
tinguishing features, and a reference list. 
Chemical compositions, cation distributions, 
experimental studies, physical properties, and 
paragenesis are summarized for each mineral 
species. The sccduns on chemistry, cation dis- 
tributions, and references are enlarged dra- 
matically from those of the first edition. Sur- 
prisingly, the sections on distinguishing fea- 
tures arc little changed and, as a rule, do not 
take advantage of new microprobe and elec- 
tron microscopy techniques that help make 
definitive identifications. 

The authors collect and summarize, but do 
not purport to evaluate, the literature. Their 
nwxlc of presentation is one of vigneues, each 
a sentence to a paragraph long, summarizing 
a cited paper. Many vignettes are accompa- 
nied hy reproductions of original figures. It is 
up to the reader to synthesize, to build bigger 
ideas hum the collected Facts. Little attempt 
is made to estimate die quality of the infor- 
mniion, n lack that will be obvious to special- 
ists but that might prove misleading to work- 
ers front other fields of science. 

The highly structured organization is im- 
portant because the Index does liule lo help 
the reader locate particular topics: The index 
regurgitates the headings within the text but 
adds few entires, ft is little more than a table 
, °f contents, arranged alphabetically. For ex- 
ample, If a subject such as diffusion in olivine 
docs not warrant a heading, it is n ot likely to 
appear in the index, even though it may be 
discussed. (Self diffusion and inieTdiffusivity 
do appear, however.) As almost 300 pages 
are devoted to olivine alone, knowledge of. 


the highly structured organization is neces- 
sary to find information hidden within the 
text. Several minutes of lime will be well 
spent in comprehending the author's scheme 
of organization. 

Volume 1 A is an excellent doorway into 
the mineralogical literature. It may also Ik.- 
the Iasi authoritative book un unhosilicaies in 
a field ihiit in the future may pels' upon mi- 
crofiche and computer files. Tltc reference 
lists are fabulous. Where else can you find 
1579 printed references to forsterite-fayalitc? 
Or for that matter, 252 complete chemical 
analyses of garnets? With its companion vol- 
umes, 1A is the single most convenient refer- 
ence to, and summary of knowledge about, 
the major rock-forming minerals. It should 
be available for consultation by all mineral- 
ogists, petrologists, and, because of the newly 
increased coverage, geophysicists who arc in- 
terested in the physical properties of such 
minerals. The cost is prohibitive for most in- 
dividuals, but most libraries and some special- 
ists will warn to acquire these volumes. This 
new edition will be particularly valuable lor 
institutions that have no niachinc-xca reliable 
reference base or that lack the primary litera- 
ture from which the information in volume 
I A is drawn. In such institutions, volume I A 
will identify the papers that individuals doing 
research should obtain first. 

J. Stephen Huebner is with the U.S. Geological 
Survey, Reslon, Virginia. 

Komatiites 

N. T. Arndt and E. G. Nisbet (Eds.), George 
Allen & Unwin, Boston, Mass., xvii + 526, 
1982, 375.00. 

Reviewed by Teny Klein 

Since komatiites were first described in 
1969, we have wondered what they are, what 
they look like, where they are, and how they 
got there- Arndt and Nisbei’s well-edited, 
well-illustrated volume provides a good basis 
and excellent resource book for the geologist 
that wants to know more. 

Komatiites, an outgrowth of the 1979 Pen- 
rose Conference held in Val’Dor, Quebec, 
consists of seven parts with 29 chapters by 44 
authors. Each part has a helpful editorial in- 
troduction that gives background citations, 
lends historical perspective, and summarizes 
the section’s content. The book's purpose — . 
"to summarize our present knowledge of ko- 
matiites"--i3 accomplished well. Because the 
proliferation of literature has slowed since 
the 1970’s; only a few significant papers pub- 
lished after 1981 are missing From the refer- 
ence citations. 

Appropriately, Viljoen and Viijoen. who 
fiTstused the term ‘'komatiite" to describe ul- 
ttumafic vplcanic rocks from Barberton 
Mountain Land, wrote, a good historical re- 
view for the introductory section. In chapter 
2. editors Arndt and Nisbet answer the oft-, 
asked question. "What is a komatiite?" The 
Mttors simple definitions of komatiites and 
their associated rocks provide consistent 


terms iIuil unify the concept uf komatiite for 
the reader. 

The 12 slmct chapters nf part 2 (Regional 
Sinveys) exemplify the wide distribution of 
komuiiiies. Viljoen ei al.. Bums cl al., and 
Auvniy ct al. wrote good Miiiniiary papers, 
and other brief i hapten uiuiaiii helpful ref- 
erence lists. 

Part 3 lias one « hapter. Spmifcx-Toxtured 
Komatiites: A Review ul Textures, Mineral 
Compositions and Layei ing. hy C. II. DotukT 
sou. 

Donaldson 's excellent, well-illustrated pa- 
per summarizes the physical and chemical 
rliurnctct islics of the most striking aspecu ol 
kuiiuit files: their spiniiex textures and the 
well-developed mineralogical' and chemical 
layering exhibited hv individual flow unit*. 

Part 4 (Alteration and MeltntiorphiMii) tr 
lust rales die dilliculiies dial accompany} 0 *' 
until and geochemical studies ol komamies 
In the first chapter of pai l 4, W. T. Jolly d'l- 
cusses the tnciuinorphiam in the Abitibi b«i 
that altered the komatiites and related rom 
lleaty and Taylor's l oiiijiunloii article mm 
well with oxygen isotope variation m konia ' 
'iiiex. 

The volume's substance lies in par* J ' 
papers use kcmiaiiiic geochemistry to a«c P 
to describe the Arclicun mantle* and 
Union of iiliramalit- magmas. Deswickmn. 
inea chemical variations from ch» s| c 
localities and offers several useful I 
for examining original magmatic: vam J . 
highly altered komatiite suites. In an e 
lent chapter, Kmirii and Erkin k_sujK« 
possibility that different komatiite lineage 
exist and discuss the heterogeneity ol 
and the changes in magmatic P rocc ’?'ji er 
time. A good summary chapter by r. 
shows the usefulness of the SnVNd 
system in determining the age ana ev 
or komatiites. Arndt and Nesbitt gi 
tional information on the origins ol 
basalts and basaltic komatiites m tn 
studied Mttnro Township area. : 

Although part 6 (Economic Geofogy) ^ 
only three papers, the nun,ber 1 f?L‘Li» an d 
no way reflects on the quality: 

Campbell discuss the physical an , 

models of komatiitc-associated ni ^ 

its, and Keays explores the use ot P . 
group metals as tools for undeijand^. 
origin of magmatic sulfides. . KCU j-. 
leiu papers. Pearton’s chapter on . ^ 

rente of Au and Sb mineraHzaUonUfo . 
die widespread, but largely una PP -^on in 

occurrence of quartz-carbonate J epo sii5. 

mafic and ultramaffc rocks and . v |j£jnier- 
ln the final part, twp paper* method 
esting reading. Bickle presents f r - cor j«ial 
6f estimating the MgO content tn ^ 
erujiled liquid and concludes tn 8 ^ ^ • 

- margins are most repr^entati e- d 
gins, however, are easily altered ^ 
be evaluated care Hilly. . • . ^ yecr 

Nisbet states in the final . chap, „ - 

: tonic setting of komatiites is *d f ■ tU g[ foun- 
t ground for speculation on sn '* l. die 
datibn.“ Nisbet summarizes asp*^. . rtll gth' 

: lure Of the Arthean basement, nj j, ^ 

of the litl.o>phere, and “ ' 


served stratigraphy; he integrates this with 
some models which define physical con- 
straints of eruptive processes and produces a 
number of interesting tectonic speculations. 

Teny Klein is with the U.S. Geological Sun* y, 
Reslon, V’A 22092. 

Revolution in the Earth 
Sciences: Advances in 
the Past Half-Century 

Shelby J. Boardinan (Ed.), Kendall/Htuu 
Publishing, Dubuque, Iowa, viii + 385 pp„ 
1983, 523.95. 

Reviewed by James T. Cnlmann 

This volume is the proceedings nf a sympo- 
sium held at Carleton Cullegc to celebrate the 
50lh anniversary of its Depart mem uF Geolo- 
gy and to honor the founder of that depart- 
ment. Larry Gould, later the president of 
Carleton and long :m internationally promi- 
nent figure in the area of polar research. The 
title of die volume may lead some to antici- 
pate a more comprehensive treatment of the 
“revolution" than its articles provide. Howev- 
er, its staled purpose is to illuminate just how 
the substantial changes of recent decades 
came about in cacli of a wide variety of areas 
within earth science, in effect providing a set 
of case studies of the revolution. In this it 
succeeds admirably. 

The dramatic evolution of ideas in geotec- 
tonics is not directly treated here; indeed, ii 
would be difficult to say much that is new in 
doing so. Instead, most of the 31 articles in 
this paper-bound volume focus on dcreln]>- 
menis in specific Fields ranging from experi- 
mental rock deformation (considered by Tul- 
lis and Tullis) to the geology of Antarctica (by 
Rowley). A noteworthy and distinguishing 
feature of this collection is that the articles 
provide lucid reviews at a level accessible to 
undergraduates. Especially valuable fur their 
concise treatment of major areas are papers 
on advances in high pressure experimenta- 
tion (by Bishop), on Lhe development of ideas 
about Arche* ii tectonics (by Smillnrick), on 
current thinking about Preoimbriau crustal 
evolution (by Ernst) and on the application of 


radiogenic isotopic systems t«. geochronology 
arid petrugeiiesis (by Bickford). Similarly, 
Hanor describes the development of thinking 
about Slltaui face sedimentary brines, Carson 
reviews ideas on sediment deposition and de- 
formation at convergent margins, and Collier 
discusses the renaissance in invertebrate pale- 
ontology. Also present are excellent papers 
on aspects of geomorphology, hydrogeology, 
archaeological geology, venusiau tectonics, 
and 1 1 articles on topics in economic geology 
and mineral and energy resources. Among 
the latter . all of which are very dearly writ- 
ten, a paper by Alliers on the leadership role 
of the U.S. Geological Survey in meeting na- 
tional mineral and energy needs is particular- 
ly recommended. 

This volume is uniformly well edited and 
illustrated. It honors both Gould and the de- 
partment. for all its contributing authors are 
Carleton alumni or facility. The volume 
should be in the libraries of all geology de- 
partments because nf the insights its articles 
provide concerning die evolution of ideas in 
so many areas of earth science. From these 
articles comes a sense of the extent to which 
major strides forward have depended on 
technological advances and/or new viewpoints 
commonly resulting from interdisciplinary 
studies. Particularly in the case of Antarctica, 
a third influence must be added: the spirit of 
international cooperation in scientific re- 
search fostered by the man to whom this vol- 
ume is dedicated, Laurence M, Gould. 

James T. Gulmanu is with the Department o[ 
Eatth and Environmental Sciences. \Vesle\nn Uni- 
versity, Middletown, C.T 06-157. 

Early Proterozoic 
Geology of the Great 
Lakes Region 

L. G. Medaris.Jr- (Ed.), Mem. 160, Geological 
Society of America, Boulder, Colo., VI + 142 
pp„ 1983. $28.00. 

Reviewed by J. KnUioknski 

Interest in the Precainbriuu geology of the 
Great I-ikcs Region lias been growing as doc- 
umented by a new generation of iiuilti-autli- 


ored bunks. Two have been published recent- 
ly: l h e volume under review and a compan- 
ion volume, GrtjJfijij mid T if tonics u) the Lake 
Superior Rnsm, Mem. 156. The Minnesota 
Geological Survey has published a regional 
Precambrian geological map at a scale of 
1:1,000,000. and in 2 years' time newer data 
will appear in a DNAG (Decade of North 
American Gculugy) volume un the I’recuni- 
brian of the comet mi nous United States. 
Thus, the papers in the volume under review 
provide a comprehensive view of llic status of 
geological knowledge as it existed in the 
spring of 1981. 

In the lead paper P. K. Sims and Z. F.. Pc- 
Lerman guide the reader in a few pages 
through the sublieties of major regional geo- 
logical feauii-es. The Animikic basin devel- 
oped by faulting and foundering of the gen- 
eral boundary between an Archcan granite- 
greenstone terraue on the north and au older 
Archean gneissic terrane on die south. This 
basin received sedimentary fill that thickened 
southward , and, in Michigan, volcanic rocks 
are intercalated with these sediments in the 
deeper parts of the basin. In Wisconsin the 
basin was filled almost entirely by lavas. The 
intensity of the subsequent Pcuokcnn oroge- 
ny (1,880-1,770 m.v.) recon ted in the super- 
crustal and Ixisement rocks, increased south- 
ward, and tectonic trauspon was tli reeled to 
lhe north. Sims and Peterman distinguish two 
parallel geological regions on tltc south sitle 
of the Penokeuu I old licit, liasctl on differ- 
ences in sinicinral and met a nan pi tic pat- 
terns, blit in 1981 they considered Ixnli tec- 
tonic zones to lie pari of a single orogen. 

G. B. Morey provides details missing Iron) 
lhe lead pupci. He described the lateral and 
vertical variations in thickness and lithology 
of the fill in llic western part of the Animikic 
basin and proposes;! tectonic model of exten- 
sion during sedimentation followed hy com- 
pression in tltc succeeding Pcnokean oroge- 
ny. 

Jeffrey K. Giccnlmrg and Bruce A. Brown 
make a very strong [mint in tbeii paper: (t is 
possible tu distinguish two lower Proterozoic 
terrancs mi the basis uf contrasting geological 
characteristics. In die northern Penukean ter- 
rane. mostly in Michigan, dwileiilu. lavas and 
gahbro sills occur with sedimentary rocks. In 
the Peuokc.m volcanic Ml, entirely in Wis- 
consin, the lavas are calc-alkaline with mauv 
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associated calc-alknlic pi u tons, but with only 
minor sedimentary rocks. They conclude that 
those two contrasting terrancs may represent 
tectnostratigraphlc plates that converged 
along (lie approximate site of the Niagara 
fault. 

The purported collision zone is analysed by 
D. K. Larue who recognizes distinct tcctonos- 
traiigraphic terrancs on cither side of the 
fault. The very complex early Proterozoic 
style in the southern terrane, south of the 
Penukean volcanic hell, is documented by K. 

S. Maas. 

Eugene I. Smith reports on four chemically 
and mincralogically distinct rock suites dated 
at 1 .7 b.y. that may he the only surface 
expression in the area of a felsic volcanic ter- 
rane than can be traced in the subsurface 
|>ossibly as far us western Arizona. R. H. 

Don, Jr., describes (lie distribution and com- 
position of three similar red bed quartzites, 
the Baraboo, Simix, and Barron, that fell into 
the time span of 1.4-1. 7 b.y. He proposes 
that because of their maturity and great 
thickness they were deposited along a passive 
continental margin, and because of the sever- 
ity of their deformation, there may be a su- 
ture zone under northern Iowa and Illinois, 

In ail important new contribution un the ori- 
gin of iron formations R. \V. Ojakangas de- 
scribes the vertical distribution pattern of 
characteristic clastic facies in stratigraphic se- 
quences that underlie two major inm forma- 
tions in the western part of the Aniuiikie ba- 
sin. He cmichidcs that the iron formations 
probably were deposited nn a subtotal -shelf 
environment. 

The nionmir contains an excellent collec- 
tion of jutpeis that rovers the subject quire 
well. Those who hat e some knowledge of 
Lake Superior region geology will teiogni/e 
quickly mat these [tapers represent major ad- 
vances in the quality <>[ data and in their in- 
terpretation. The int rat I net ion >■( plate tec- 
tonic concepts to this Proterozoic leu a tie is 
new uiul has uni provided clear solutions to 
long-standing geologic problems. What it has 
prov ided is a fresh per sportive on, and ap- 
preciation of, these old problems, and an ex- 
citement to geological meetings and to the lit- 
erature. 

J. Kiillti>ka\ki t\ with the Ih fnntinml oj Geidogs 
and Gfidngn nl Engineering, Michigan Trt h n>di>g\ 
L'liiviiuty. II n light,, a. Ml V*9H 
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Position! Available, Sen-ices, Supplies. Courses, 
and Announcements: first iiiscilinn Sj.ftU. ad- 
ditional insertions S4.2S. 

Positions Wanted: first insertion S2.UH. addition- 
al insertions SI. Ml 

Student Opportunities: first hirer I inn free, addi- 
tional insertions S2 0U. 

There arc nn discounts or coniiuissiuiis un 
classified ads. Any type so le that is inn publish- 
er's choice is charged ai general advertising 
rates. Eos is published weekly nn T noday. Ads 
must be received in writing by Monday. I week 
prior to the (Luc uf publication. 

Replies m ads with box numbers should be 
addressed io flux — , American Geophysical 
union, 2001) Florida Avenue, N.W.. Washing- 
ton, DC S000U. 

For nunc inloi i nation, tall 202-462-6903 or 
loll free 800-^24-2488. 


POSITIONS AVAILABLE 

SeripM Institution of Oceanography/Marine Geo* 
in ii *' i- e . Tripps Institution ol Oceanography 
applications For a tenure track position in 
*oi "a-eatth gcophysics/iecionophysics. The level of 
rjBPO'Mmrai will depend on the applicant's 
qualificaiians. Candidates will be expected to super- 
«e and conduct research in geophysical studies or 
wynophyrics with emphasis on the ocean basins 
JJd iheir margins. The position will also involve 
graduate level teaching and the supervision of grad- 
aw student research. Applicants must hold Ph.D. 
Spec and have demonstrated excellence and inde- 
peoaence in research in gcophysics-tectonophysics. 
nHa 0 *" 1310 °, r Professorial level candidates must show 
wence of strong research record in their special- 
ihn^ n; ,A Mlsuni *vd candidates will be expected to 
“ cnce ‘bcir potential through publication 
a Ppropriate for their experience and letters 
di ifm. tm L Dlen r a l , lon 1 Se °d letter of application in- 
Ikartj,® de,cn pdon of research interests, list or pub- 
r.r«i ' re , sume teaching experience, and names 
1 , ^ r ^ e rcfe renccs to: Chatman, Graduate 
raiJhl rl 7 , i C " 1 ' a :° 98. Scripps InuJunion of Occanog- 
cj%£rs*r of California, San Diego, La Jolla, 
bet IQa i ui on,, 3 dale for applications u 15 Octo- 
V*ar 198B ' VC 01 10 L ^ ,c position in calendar 

pIqv^t^o* 1 ®PP ortl, »hy / Affirmative Action Em- 
to apriv VOrncn ant * m * n °rilies are especially invited 


Depart- 
it is sought 


lOrnn^ rii.u. rcciiJitm uiungin 

anaivtir=\ C i?. r P 0,,t ion starting in early 1985. Strong 
ttv2^r5 ad f I ^ l i nd *n XKF or plasma spearomc- 
The Department of Geology is in 
DC nia^ * of ac H uirm 8 new . auiomaicd XkF and 
hfl] ■peclroincters. The successful candidate 
■ratSi l ^ e development of sample-prep- 

well ' ■nalyiiea], and data-reduction procedures, 
toltahrw-f, . ^rucuon of other users. Independent or 

hls r Sfi a H Ch W . Ul ** expcclcd - De P arl ‘ 

*Penrom,.«~ *° d ' antl gas-source mass 
putl nff SrtilnlL 3 n t . oma,e “ EMP » and excellent com- 
and JL ? ^ ase son d application, resume. 
^panm^r C r° r i‘ hree rcference * tdJ.H. Berg, 
DetSlh Northern Illinois University, 

15, 1084 L ^Pplfo**fon deadline Is October 

(IclS&La* University is ait affirmative ac- 
“PPortunity employer. 


Satellite Geodesist, Che scientific staff position 
as.iiUiHi- I Hi tuber l')XI ,>i tin- Im- u , In.n 

lute ni I ciliiiulogi, IteiMriinc-m ■>! I arili. Aiinu- 

Plam-urv xicm.es. in a federally qurti- 

soreil long term pmgeani uf research iu gcodesv via 
radio inlerlennnc-lrv with GloUd I'oiilinnmg Srstcni 


(GPS) saielliies Candiilates iitusi Imvc I'lt.D. in uc 
odesy. and ability and experience in radio interior 
ometry with satellites, as demonstrated by substan- 


tial nulillcjiions anil relcrcnce reports. Expertise in 
FORTRAN Kientific prognmnnine. in siaiisiics, in 
the theory of Saidhte geodesy, amt in parameter ci- 
riinaiinn techniques applicable in large, multi-pa- 
rameter geodetic problems is essential. Experience 
in performing field work and in data processing nn 
large IBM mainframe and/or small EDI*- 1 1 comput- 
er systems would Ije helpful, as would knowledge of 
the CPS, geodetic reference systems, and network 
adjustments. Strong skills In oral and written pre- 
sentation of research results are required. 

Please send vita, including list of publications, sal- 
ary requirements, and references, plus reprints of 
major publications to: 

Professor Charles C. Counsclman, 111 
c/o L.M. Rlrchciic 
Personnel Office, El 9-238 
M.I.T. 

Cambridge, MA 02139 

MIT is an affirmative acilon/equal opportunity 
employer. 

The University of Kansas/Faculty Positions. The 
University of Kansas, Department of Geology seeks 
to fill three tenure track positions at the Assistant 
Professor level to begin in Fall, \985. The Depart- 
ment seeks persons committed to academic careers 
involving teaching, research, and service. Snlanej 
will be determined by qualifications and expcnence 
and will be competitive. Candidates should hold the 
Ph.D. degree in Geological Sciences or Itave it near 

aS positions carry responsibility for teaching at 
both undergraduate and graduate level, conducting 
active programs of research and publication, and 
supervising the research of students. Candidates 
should expect to teach introductory courses as well 
as in their specialties. The Department itiav Rive 
preference to those who are qualified physically and 
by training or experience to teach In our summer 
field programs and fus'd the capability to use the 
computer to soke geological problems. 

Position l. Sedimentation, with Interests in the in- 


Uni versify of Texas at Austin. The De|wi t incut 
• •I t i . 1 . igl' .•! Niti II" . I- I • I 1 ■ till IIIUIII- ll.nt. pu«.l- 
Hum vlU-unv tall I'Uttm mu- or m-nvul the fol- 
lowing ituuplinus: l> iiiicrfip.ilc<j|iliifogv tertian 
hiosuaiiRnipln, St uruciurc-tccumics, liwlmgcul- 
ngv, and i) mineralogy-kinetics. Each person is ex- 
peclctl to teach huili iiiulcrgraHuate and ei.nki.ite 
courses nnH to coudiM n vigorous research |iro- 

S ram. including the supervision uf graduate stu- 
ents. in the area of his or Iter .specuiliiv. The posi- 
tions require the Ph.D. degree. Applicants should 
submit a detailed resume, names and addresses of 
five references, a statement ul teaching and re- 
search interests, and a copy of their Hhsseriaiinn ab- 
stract by December t. 198-1 lo: Dr. William L. Fish- 
er, Department of Geological Sciences, lhe Universi- 
ty of Texas at Austin. Austin, Texas 7X713-79011. 

The University is an espial op pi iriunin /affirma- 
tive action employer. 

Senior Level Hydrogeologist. Requirements: M.S. 

+ 3 year* experience as Project Manager. Computer 
modeling and writing skills imperative. Strong back- 
ground m applied hydrogeology integrated with 
chemistry and engineering desirable. 

Remuneration: Commensurate with experience 
plus excellent benefits and growth potential. 

Respond: In confidence staling interest, full resu- 
me, references and salary history to Mrs. V.L 
Borsos, R.E. Wright Associates, Inc., 3240 School- 
house Road, Middletown, PA 17057. 


Stanford UnJversity/PIftima Physics, EM Waves, 
Space Physics. We arc seeking a senior person 
wno has demonstrated scientific, managerial, and 
leadership qualifications in one or more of the fol- 


try, or tectonics. Duties will Include teaching couracs 
in stratigraphy, sedimentation, sedimentary geo- 
chemistry, or tectonics. . . « 

Position 2. Tectonics, with interest in the interface 
between tecionk processes and [ 


lowing disciplines: Space Plasma Pity sks, electro- 
magnetic waves, ancf sola r-icr rest rial physics. We ex- 
pect the successful candidate to Itave established an 
outstanding reputation documentable through pro- 
fessional writings or other evidence of personal 
technical creativity, letters of reference from recog- 
nized research leaders in the disciplines meutluncd 
above, and/or awards and other recognition from 
appropriate professional societies. 

ft is expected that this Individual will develop a 
research program In one of the disciplines given 
above working in coordination with ongoing pro- 
grams within tlie STAR Laboratory and, nosubly, 
with other activities within the Stanford Center for 
Space Science and Astrophysics. It is expected that 
this individual will have a strong background in ex- 
perimental techniques, either in the laboratory or in 
the field, including the environment of spnee; ex- 


clude teaching courses In structual and tec- ily for securing federal or other research gi 

tonics or petrology. Candidates with fieW onenta- port, or lie deemed by the 'election cninmtl 
tlnnuHII £ Dreferred being capable of securing such fund*. ■ 

Position J. Geophysics, .with interests In seiimolo- 1 1 b anticipated that the person chosen wi 
m, crustal suiicture, or potential fields. Candidates 
should expect to Interact with a strong group fo i 
Kansas Stale Geological Survey and roordlnare the 
academic aspects of the program In geophnics. Du 
lies will include teaching couracs in geophysics. 

to: Ef E. Bickford, Chairnun Comntll^ 


ra ?fc Unlvetaity of Kansas 1* an AA^EO employer, 
and encourages applications from all qualified per- 
sons. 


velopmcnis in plasma physics and/or electromagnet- 
ic theory will clearly be desired. It I* also expected 
that the Individual will have a demohstraicd capabil- 
ity for securing federal or other research grant sup- 
port, or be deemed by the s election committee or 
being capable of securing such fund*. ■ 

It Ls anticipated tliat die person chosen will devote 
the major part or his or |tcr time to research activi- 
ties. However, theie is an opportunity for participa- 
tion in academic responsibilities or Elcclriral Ehgl- 
neering Department, including, when time permits, 
teaching graduate and undergraduate daises, serv- 
ing on various committees or the department. 

School of Engineering, and the University. It Is ex- , 
peeled that inc person chosen will participate active- 
ly In the training of graduate students. 

The Chairman or the selection committee for this 
position is Professor Robert A. Hdltwell. Professor 
of Electrical Engineering, Space, Telecommunica- 
tions, and Radiosdence Laboratory, Stanford Uni- 
versity, Stanford, CA 94305. Other members or the 
selectlqn committee include' Professor P.M, Banks, 
Professor R.N. Braccwdl, Professor L.R.O. Storey, 
and Professor L. Tyler. 


University of Southern Califbrnla/Uevelopmenl 
Technician. \ « .iiuIkI.iu is vmglii l««r a tn.inin’ 
tiriL'tiieil cIlcIioiim.* atliiitci-iti ssiti, «tt. Ihc mu- 
ccssitil c.iihIkUic slmtilil k- f.utiili.ir with st.iiiri.it ■! 
iuicpjpT"cetsor based nccuaugtaphii uisiruitictiM- 
lion and have some Umiliai it\ with related ilcplm- 
mem. nuiiucnaiicc. and calibration prauiccs. M)ft- 
TK.AN anchor BASIC programming rxuericmr is 
desirable, but not ntanil.iiurs. The cuiididate should 
be willing to spend 4-8 weeks at sea per scar. Sal an 
range is 520 -S3UK depending upon experience and 
qualifications. 

Inquiries rn.iv be made to eilltcr Dr Alan 
Bratikovich or Dr. Tom Dickcv, Ocean Plus its 
Group, Department of Getdngical Sricnces. SCI 
167 B. Univcrsiiv of Southern California, Los Ange- 
les, CA 90089-074 1. (Telephone: 213-743-5478 or 
2 13-74 3-8307 1. 

The University of Southern California is un equal 
oppariuniiv/alTirmaihe actiun employer. 

Soli Scientist : Career Federal Service. The Agri- 
cultural Research Service U. S. Salinity Lab .j rat on, 
in Riverside. California, has a position available for 
a scientist interested in conducting theoretical re- 
search on the transport of water and dissolved sub- 
stances through soils. Research should result in a set 
of models that describe the behavior of salts and wa- 
ter in soil systems. Must have knot* ledge of ad- 
vanced soil pity sics, soil chemistry, antf soil-water- 
plant relations. Salarv based on qualifications and 
experience. GS- 11/127 13, §2 3, 4 89/536.327. Appli- 
cants must lie U.S. citizens. For application proce- 
dures call Rita Millard in Oelisv life, Maryland, on 
301-344-3138. 

An equal opportunity employer. 


EARTH SCIENCES 


The Lamont-Doherty Geological 
Observatory of Columbia University 
invites recent Ph.D. recipients or 
candidates for their degree in 1985 
in any field of the earth sciences to 
apply for postdoctoral fellowships 
awarded for a period of one year 
(extendable to two years, in special 
instances) beginning in September 
1985 with a stipend of $26,000 per 
annum. 

Completed applications are to be 
returned by January 15, 1985. Ap- 
plication forms may be obtained by 
writing to the Director, Lamont-Do- 
herty Geological Observatory, Pali- 
sades, blew. York 1096*1. Award an- 
nouncements will be made on or 
about February 28, 1985. 

• Columbia Uuhersity is an ajfirma- 
tive-ticiiotilequal'Opparttin ity employer. 
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NASAlGoddard Space Flight Center 


Associate Chief 

Space Data & Computing Division 

& 


Head 

National Space Science Data Center 


NASA/Gaddard Space Flight Center is seeking a highly qualified individual to head 
the National Spucc Science Data Center (NSSDC). The position is for Associate 
Chief of the Space Data and Computing Division within the Space and Earth Sci- 
ences Directorate. The NSSDC is the principal scientific data center Tor NASA and 
operates World Dm a Center A for rockets and satellites. This center serves as the 
permanent scientific space dnla archive and dissemination center and is responsible 
for the development, management, and operation of specialized data base systems 
for NASA. Particular di&cipliitury emphasis is in solar-terrestrial physics and astro- 
physics. The center develops advanced data base management systems using lead- 
ing technologies such ns high speed mass storage retrieval systems, data base ma- 
chines und expert systems. The staff consists of approximately 30 civil servants 
and 100 contractor personnel. The NSSDC operates nn expanding computing sys- 
tem currently consisting of a VAX 1 1/780 and a MODCOMP IV/25 and will have 
high-speed link to an IBM 3081 . n Cyber 205, and a cluster of VAX processors. 
NSSDC responds to world-wide requests for documentation, data services, and 
digital and photographic data. As Associate Chief, the incumbent will also partici- 
pate in formulating the research policy and long-term direction of the Division. The 
position calls for both technical nnd managerial leadership of the organization. The 
appointment is at the GM-15 level, which curries a salary range of $50,495-565,642. 


Qualifications: Cinddurd is seeking a respected and visionary scientist willing to 
play u strong leadership role at u challenging time. Applicants should possess a 
Ph.D. or the equivalent experience in one of the following: n space or earth sci- 
cncc-relntcd discipline , computer science, or mathematics. Experience of at least 
10 years, with increasing responsibility and stature, including management of a 
substantive technical group. Applicant should have been closely involved with ad- 
vanced research utilizing scientific satellite data including data management and 
analysis nnd experienced in modem computer systems, technology, and telecom- 
munications. In addition, applicant should hnve n broad understanding of the sci- 
ence areas in which NSSDC is involved. 


Applicants: Applicants should submit a curriculum vitae, a list of publications, and 
Office of Personnel und Management Standard Form 171 (Personal Qualifications 
Slatemenll to Dr. Franklin D. Martin. Director of Space and Earth Sciences, Code 
600, NASA/Goddard Space Flight Center, Grecnbclt, Maryland 20771. Selection 
will be made by the Director of Goddard Space Flight Center, with the aid of a 
search committee of recognized experts in appropriate disciplines. Deadline for ap- 
plications is October 15, 1984. 

NASA is nn affirmative action! etiiuil opportunity employer. 


MARINE 

GEOTHERMAL 

RESEARCH 


RAYMOND E. SULLIVAN 

Fellowships In natural Resources 


rofgwJuitc study In 
foicif Productivity 
for* Jt Huigtmul Science 
Remitte Ecology 
Viter oil All Rcidukci 
X eftoerce tuiomlu lid nutty 


Applications am invited fora staff position 
In a geothermal research group In the 
Department of Ceology and Geophysics, 
Woods Hole Oceanographic Institution. 
Ongoing resea rch includes field programs 
and modelling of oceanic hot spots, 
hydrothermal circulation, continental 
rifting, and development of passive conti- 
nental margins. Opportunities for par- 
ticipation in the MIT - WHOI Joint 
education program are available. 


Iwrt) itywidiiip U>*7 00) plus 
ftKjrch iHiiunuhip. auBito 
tor Eh D cantfiiuj 


Stipends nnglnghoin $1.00) to M.000. 
phis asitaljnMirp. nibble lor »tu<j tarns 
to Mater cl Ibrutr) Muter of Environmental 
ManiqemcnL w Staler lit Science degrees 


OritforuUtar Inform Hon end jpplicawos 
Erector of Admissions and FlnuicM AM 
School ol Krutoy and Environ menu Sfaidie* 
DrpirtroeniU 
(hike University 

Durham. North Carolina 3 JJ06 
1919*684-2151 


Qualifications include a Ph.D or equiva- 
lent in Geophysics or Earth Sciences, 
with some experience in marine geo- 
thermal research. An orientation to field 
programs and experimentation is pre- 
ferred, although theoretical /ana lyrical 
expertise is also desirable. A successful 
candidate Is expected to develop his/her 
own research programs and support, 
although some support is available from 
ongoing research programs over the first 
year. Salary dependent an background 
and experience. 


Send resumes and names of at least 3 
professional references to: 


Personnel Manager 
Box 54 P 


. - III I IK, UIL'IUHIHY 

auiuam professor level, for which the first search 
will be lor a creative individual working in applied 
geological hydrology. 8 

The successful applicant will be expected to devcl- 
op teaching and research recognition at a national 

Km 

as A&M Unlvcraiij. (zillcgc Station, TX 778 %, 

I exas A&M University » an affirmative action/ 
equal opportunity employer. 




College of Gcoiclencaa/Unlvenity or Oklahoma. 

Applications and nominations arc invited for the 
IKIHlKin of Director of ih* Crhnnl -r j 


WOODS H01E 
OCEANOGRAPHIC 
INSTITUTION 


°t? ;!t Soil iT : “ ,a 

aimii fo. . r! c J cl ' 00 ' ?. ,M raol 'P Imo ihc new 

r V- fc ^ l ‘ rgy S' ™ lcr ,* lon g with other elc- 
Culle «S °. f Gw»denc«: die Oklahoma 

b " ih rrai " ,h = 

k lh cu ; iaj,,m vitae, names and 


rhofe«n h ,To: refCrenC "- ^ 


; Woods Hole, MA 02643 . 

I. An equal opjwduafiy «mpfo«r M/F/H 


Francis C. Siqhli,. peati 
College of Geosciences 


rtnT Wi « I 1 VIIIM 

. SOI E|m Street, Room «BC 

■ n ■ Nonnan. Ok 73019. 

I - n ai *PP Uwfc *« begin January 


Illinois Department of Energy and Natural Re- 
sourcei/Poaitions Available. 1 he llliw its IXlwn - 
meni or Energy' and Natural Resources Wa- 

ter Survey Division, ii developing a Hawnh'ia 
Waste Rciwarcli and Information Center tHn Kit ). 
The Center i& the focus of liararrfnus m nrt»n li 
information and industrial assistance m Illinois stair 
government. Its tolc is to proviile inf' >111 union and 
technical siipuoi 1 10 indusli v, llie public and g*w- 
crnmciu omciaU towards a cninprcliensivc hazard- 
ous waste management sirnlegv for die state. 

D I R E CTd R — Rnpoitsibililiti : The DirfUnr will he 


l.uiiliiilinu. 'I tie Miui-wiul c.mrtti laic will ilciclan 
uuifriols Ihtw esiinuicit. srll-jwlii .mil direct aum 
.mie |n< act In it's, as well :is an npdaicd itaia lust on 
Illinois' IIW gt'iici .itii m in i impel .n ion with Center 


ivWdiili .mil infoi Illation tiny Mail. ilihilijitaii m - 
Pin ven expel inn c in the dexign .finl ncipTcmcnta- 
linn >vl wane hmiunesit >« |msiu engineering 
stlicnics .ue ineteiieil. Em client > oiiiiiiuiiicadoas 
mid writing ••kills ale vvx-iiii.il. An ■ithanrul degree 
in civil, i-liciiiii.il oi ctivinniiiiciii.il ciiuiiiwriiii, ur a 
i.Itwdv i elated dinipline. is n-iiiriied. S.ilarv ranve U 
S-tri.mm— s Id.mm pel venr, ncg.iitafile accurding i“ 
experience. 

Al'll. I CATIONS: Qiiulilicil .lupin, um should 
submit ilicii lesunu-s aiul (luce feticis oj' reference 


responsible for the management and implement. i- 
tion of tinier activities aided hy group Ic.ickts m 
the research, information and icifinic.it assistance 


thc research, information and iciFmk.it assistance ( 
programs. 11 ic Diretior will report to die t'.liiel oi 
the Illinois State Water Survey and die H tt’R It ■ 


Gnvcruing Roald. Initial tasks include: die cvalua- 
iJon of refined activiiies at the -Stale ami Federal lev- 


Siauley A. < Ai.iiiuihiii.Ji .. Chief 
Illinois Slate Water Survey 


cl, the itcvelopincm of eflkicni inrornialion clear- 
inghouse and industrial assistance program. Mi|iei- 
vislon of research and facilities ptanniiiM activities 


and acliiig as the principal spokespcison lor the 
program. QufiliftrahoHi: 1 lie successful can did-, it e 
wilt oc an accomplished scientific professional with 


tM». Hun “iilfMI, Station \ 

uii.iiiipiigii, tt.tiisau. 

CLOSINt.; DATE: Ntvwintver :Ui. l«M. 
llie Slate ui Illitioii is an etpial opputunilvVaQir- 
mative otlhHi euipiovev. 


demonsrraied experience ill the management uf a 
scientific research or service program- An advanced 
degree In an appropriaic discipline is pi el erred. 
Salary of $ 40 . 000 10 S 55 . 0 UU per J-eat will lie i.nn- 
mcnsuraic with experience ami vinalitkaiwins. 

RESEARCH PROGRAM COORDINATOR— Rr- 


GeophysicUl/U ulversily uf North Carolina, The 
Department ul tivologv invites apirliiatiuns fora 
tenure tr.iek I at nln posiiiou in Mifiri -earth geophvt- 
ics hegiiming.|tiU I. lilh'i. [ he ■•usition probaol) 
will heal die assistant piofosun level, hut candi- 


i poMibilities: The Research Program Coordinator 
will tic responsible for the development and imple- 


mentation of Ccmcr research programs directed to- 
wards a dear definition of die extent and severity of 


MW related problems in Illinois. Hc/slic will Ik well 
aware of the corresponding environmental and eco- 
nomic consequences of HVv manaecipenl and dis- 
piual oiieraiious and to pursue I will inditsttial and 


nonuc consccptcnees i 


dates .u tlic associate piolesMir level will be consid- 
ered. Tilt- I'li.H. is leiptitcd, anti pusi-dncioral 
exjiei icmv is desired. Our piclcrcuce is for a tris- 
molngist .ind'or Uvioinipliy.su.iM, whu would com- 
piement cuiieiii de|uri mental activities, but an\ 
good aiiplkaiil in gcoplivsics will be considered. 

Facility lurniliers ate ex peeled in ctinduci a viuble 
mid active icc-arcii jirugt.im, icacli graduate and un- 


dergraduate simians, and supervise dieses. 

liuuiitU-s and letters <d application should be Km 
to P. licollrev Eriss. Dcii.ulmcilt of l letilnBv 029 A, 


g jvcrmnein sponsorship of research aeiiviiics. Hie m p. Geoffrey Kt-iss. Dcp.u imcnt of Geology 029 A, 
oordinnior will rcpori to the Director ol the (ini- University nt North Carolin.i, Ghapel Hill, NC 

ter, will directly supervise a small staff of rcseaicli 1275 1 - 1 . Applic.iliims must iiiiluile resume, state men 


ter, will directly supervise a small staff of rcseaicli 

f irofcssionals ainl direct cuntract research support 
> activiiies with interna! atid extet-uaf 


groups. Qtiatijifitiiaru: The successful candidate will 
fie an experienced scientist with demonstrated re- 
search project management skills. An advanced dc- 
giec (I*li.l 5.1 ill n relevant cnviionmcutal discipline 


^ 7514 . Applic.iliims must include resume, statement 
ol rcseaicli and teaching interests, and the names of 
at least three referem.es. ( -losing date for appliu- 
tions is Ocinhei 19 , IriS-l. 

UNC is an allirmalitc actinn/equul oppununiiy 
employer. 


is preUrrcd. The salary i nttge si, ms .it $ 30 , 111)0 m 
$ 45,000 per year dc-pchding upon the needs of rite 


program. 

ENCINKKR/INDU.STRIAL ASSISTANCE CO- 
ORDINATOR— Htspousibblin: The Coordinator will 


Head/Department of Geosciences. The f'cnnnl- 
vania Stale University seeks an academic leader to 


sene as Professor and Head of a large department 
with S3 faculty members divided among three aca- 


be an integral part uf llie management team ol ilie 
( iciitcr. rcspnsiblc for the ilevclouineni of a com- 


(•etlicr. rcspnsiuic lortne uevcinuineiil ol a ioiii- 
prcliensivc program of industrial ami tc-chnical as- 
sistance. Initial tasks will include: establishing con- 
tact with industry and trade groups involved in H\V 
reduction and a Iter native treat incut programs; pre- 


demic programs. Geochemistry-Mineralogy, Geolo- 
gy and Geophysics. 

A doctor's degree, signilicam publications and 
high schoUily Standing arc ictpurcd; adminiumiie 
experience is' highly desirable. 

A pnhr.it ii >iis will he acicincd until tActober 15 , 


paring reliable procedures for the analysis oi male- 
rials’ (lows and auditing to encourage waste reduc- 


AppiicaTums will lie acicincd until October 15 , 
I'jH-l. Appliianis should siilmiii a letter of inteiut 


. , . n and ciiTriculum vitae to: 

rials Hows and auditing to encourage waste redm- Ainnlf Milan. Chairman 

lion, imnluct subsiiuuian, process miKlilicatinu and c;q r sn.n li Commitiee 

alternatives to HVf lantlfillmg. The Coordinator will ,j[ y w'alket Ituililing 

rqwtri directly m the Director oi the Ccmoi and will University Park. PA lliWJ‘2. 

be expected to integrate progi ain activities with re- X | lt . Pcnnsvlvania State Univcnity U an equal op- 
lated research and mfonnation cfTuns- Qiiulifim - ponuniiv/af Initialise action employer. 

Hons: llie suicesslul candidate will be an cx|*cii- 

eiRCil cltenikal process or irealnioiu engincei . imHi- s^ipp, l nat itution of Occanography/Geochemls. 

v: i ted towards an eMcaivc HW managerneiu u ,\i»l,lk;tlions are invited fur a tenure irack 

strategy for Illinois iiidiisuy. Hrtslie will have .lent- { ' ,| ty j„ ,| K . ril -iicial fi.-ld «>l genchemittn 

oust rate. I experience in the imnageitieni .it waste aill | .^V.ihotv. includiiTg iiw.ig.mk'/phvsiial marine 
research ..r service |KMtaHls which addresses cuvi- clicnmirv. miirine Imvoetw IwiniMW. gowliciiitiiry oi 

a^r^ulitaS^nVxl. 2!?™“' l ‘ ,rcc,, ,V Hv - ta| - sediment.ii v. memmuiplti ignv-us nocks, flu- 

ary is $4U.i)ilir_$ 3 l).nii(i pci aniuini actortlmg to Id-mck imcnKtion.s. ilieoieik.il and cxiK-nnu-nul 

ThtTnigv, ' ikSSuat tra-rl'Ai let pet roll gy. and organh ge«u Itemisirv. the punum 

.. HN l‘ • ' 1. 1 N F( )RM A rjuK NfU.lAI.lS - {^|| j„ v 5| vl . urathiHte-fovel tea. liiug and the suuem 

S:: 1 Mr ** «r «« ii'MMiili 1 he level of the 
»! ^ M * n ? u Wa i' C appiihilineiit will depeutl nit the applkaiil's qualih- 

tinn iwaniiglwuise .uni HU Hotline in the ( etilcl. ,-iimm Annli. :ntts i nisi Inilil Hi.D. degree and 

I he position involves the collection ol published h nV e (lei ntuist rated excellent c and independence in 

materials on HW issues as well as technical infitr- Sreh Assou me or i. ok-ssorii.l level can. lidalcs 

mauon for die use of Center research and icch.ura) imejsi.riuiescarcli retard in their 

ass, statue staff fniih.1 .asks also include the devel- r Stun Kl SSbS will be ev 

opmrni of a hibltograplnc data base on HW nnd the ,| l( ,' w ov ;,[ru. v of their puicntkd throut|h 

preparation of issue iwiicrs for llie public and Icon- fo.iair . r„i their cxueneiM 


Scripps Institution of Occanography/Gtochemli- 
try. Applications are invited for a tenure track 
faculty position in the getictal field ol gcnchcnmirv 
and petriilogv. iiictuiling inutg.mic/plivsiial marine 
chcmisiTV. iiiiiritw liiogvo. hctnisttv. g««whc»tuirt ot 
scrlimeulaiy, iiicmium igneous rocks. Itu- 


avs'll'tw ■■■111 I | ••iwitoimn |««« *n - | 

id-mck iuienKlkqix. theoielic.il and expennwnut 
pctrolugv, and oruanii geiuhcmisirv. fhe pusUton. 
will involve uratluate-k-vrl lem Iting and the tuueni- 
sinn of ui ailtiaic siikIciiI icmmuIi 1 he level ol tnc 
iippnhuinent will depeutl oil the applicant s qualifi- 
cations. Applwaiuv i m lsI hold l'h-D- degree and 


have demiHut rated excelkine and nidepctidciiceiii 
research. Associate or pmlessorial level ranitwaiw 
tmisi dcttionsiiaie a sinmg it-scarch record Ml iticir 


preparation of tone ,», W rs for the ».Mk atullcgn- f, J™ i" c fi/ h k ex «icnce 

!° W SlTrtSffi lejier of appli- 


Thc position is under the diroc. su^rvkfon^f he ' lurVkuimn fo 

It i forma l ion I’rograni Coordinator, {pialifualiun*: nKSnSS l ™ 

The successful candidate should hare experience in TS ' ’"i ^ f, ‘ ' .w! wnment, A-illW. , 
the data mauagemeiii and in formal ion transfer ac- Scripm I tisiitulion ul { h emSoui apliy. Univcttiiy of 

t.v.ues of a htgfi lore sciculihc group. Technical SKa S ^ra . l a a A W- 

writing .ndcoinraunkatu.im skills are essential. A gj for « ^indhaihms hi i Noveinhci l*J»i- , 

as %£& ,fih " am “ ,iu " "" p0! ° 

SHEdES 1000 pcr ■ 1l,ni,,n ’ nc 8 a « iabC •H«»rdi..g Ac.don.lc Admlnfslrnlor/Asalsloul or Aisodme**- 


to experience. ' " “■■J"-* CM 

SH3 smS 3’« 

SSfltShS Avbsta'nt/AsstKhue Kcseareh theaneg- 

Tthe research and technical assistance programs. shore inm i-hm-s nu-rti inks oi nearshore scihuirt 1 ’ . 

&s^sssi!sBS h sssr si -±s s : 

V c iimminttncnl will lie dciermlnctl fo' expcrinicewf 


to the Director and anively (orvpcnuc wflli the dafl 
ol the research and technical assistance programs. 
The successful candidate will supervise ine infoi mu- 
tton and data management auivuios of the Center. 
Qttaufiratmis: Faiuijurity and expci ieiice with inbli- 


and tsstic analysis expciicnic ate k v rn.-k.wed iKililkaihin retold in the 3 ficnti^, lller ' 
rv level Tor ihi« miniinn i. CO. I nnn'^lina^ln^'.^ auire .ind nJcnrch record. The ability 


BESl* 

m^^Unive^ 


iHi.l-'ndtnstra.ivc Issues, e.e. personnel .nd 


- . v • vin R research activities. Each position is .. c „.. miai 

under the direct superviuon or the Reseat ch Program 8 tIic Adminismnor portion of the position i 

SSftE '“is . i,lc,u .‘ ie 1,11 cut Rcscarc^orrio® 


□f research areas is al 
ing of adiiiinistralivc 
gets, is essential. 


Dsillon i* K^ 


of the extent, magnitude and areal concetti radon of 
HW gcncraiion. treatment and a. 


invtncntly tuiciuunvu. • in. — r- . , . «n- 

bc funded by llie Center for 12-18 ruonlh* 
able the cantlidaie to later obtain t»ntr«ugr 
funding ciiher separately or in cooperation 


H W general ton, ircatincnt and disposal activities in 
llllnnu with an emphasis on environmental and eco- 
nomic impacts. Industrial, economic and cnviriut- 


„ rtnu uiimuiHiions are invited for I he 
misidon of Director of the School of Geology and 
Ciconliysics. 1 |je Director is expected to have a 

rf' lton 8- 0 . n 8°i n R research pro- 
gram and atiniliiistrarivc experience; industrial 
experience helpful; field of geological specialization 
1 : it2m e Sli ,l i? 'l l ^ 5: lo •* negotiated. 


mental data must he evaluated from a variety of 
souncs in provide an overview and assess the itaius 
nr research findings In diverse scientific research 
li* "i 1 lc D-S.i oi HW related problems towards 
the development of an effective waste management 
strategy, in-dcpih assessments of major waste streams, 
disposal and ircBtmcm practices in regional to local 
settings will he conducted to better assess die research 
and technical needs rff the state. This will entail the 
develop nicni «»f rclailonal data lanes to integrate 
existing regulatory and natural resource data per- 
taining lo wnsle management activity in the oast. 


other department researchers. . j_ ieJ tii 

Send resumes, including areas MTtrax • 
and list of publications, with three letters o) 
ence by 31 October 1984 lo: . 

Dr. Douglas L. Ihtaan, Director 
Center for Coastal Studies. AjWS 
Scripps Institution of Ocean ograpwj 
University of" Cali for nki-Sao Diego 

UCSD is an Op’portunltyMffirmad'* ^ 
dan Employer. 


tawing to waste management activky in the past, 
present and the future. 


pyatijicalidns: It is anticipated that 

j WiJ1 h 81 ,ea « three years experi- 
ence and an advanced degree MS. preferred) m a 
basic science (hydrology, chemistry! or cngineerinR 
(civil. satu(arr. environmental) discipline. Research 8 


Monash Unlvt 
meat of Earth 


University, Victoria. ABMrdl« 

In. | v(U tiriffpi h* P 40 ' 


(3 Year) Lectureships/Senior 


con i | l, ■wl , f ,a^ ^ , ^n viro nmcntar) ili^p|foc! RM 
nnH ^"vemrat particularly in nianagetnem 
and cooperative wariklpauon would 1 be useful. The 
successful candidates would be experted to have 
P[? v€ " experience In scicniiffc and engineering data 
bse nwnlpulauon and solid yrilfog/pammutriottion 
■kills. The salary range is $22,000— $27,000 per 

n?r U Ua^°‘ ,ab,c OD “P eri «nce and how closely 


physics. Commencing early 1985. Ofif P°“ r ^ 
for a scientist with research expertise 'in «*) 
oretical seismology, solid Enrth gwpnyskjG . 
tecionophyslcs, gcodynamlcs, or JegtoR* 


Appointees to establish research program 
volving industry and government supporo « . ngi 
an undergraduate and graduate. program ™™^ 


an undergraduate and graduate 1 

applied and theoretical geoph vila. and sWf* e ^ jrt . 
Master's and Ph.D. rtuden^ Appl'^ an^- 

Hse.iri ihermomficlianlcal. modelling ffl] ! Lms.of 


Thu. P«ltlon will aid in thp develop- 
■ ' ‘225 SuSSSRL^ ,hc l ? chnical assistance pro- 
Th ! s 1 P? 3ijl J on is the respon- 
■ wS ii ° f ^ h L r rf U3 ( Assslsiancc coordinator!^ 

r'lnTSnB 


rise, in thcrmomechanlcal 
environment With strong 
deformation, fluid/rock. (1 
traniporl and thermal m 


transport and thermal rti oqeJffngi cgfary:, 

canology. Ehquirics u) Dr. lun f Ni X ' 0 r LrtWf- 
, Lecturer— $A24,840 — $A32,634 P ^S f !dn<*' 
er— $A3a,331— lA38,847 p.a. Appl'W^jjogde- 
ing Ref. no. 41 B 1 2P, ninyculuni .“Sr itti . 








September 11 , 198*1 EOS 


The University ot Connecticut is expanding its program 
in Marine Sciences and seeks qualified candidates for 
the following positions. All positions require a Ph.D. 




DIRECTOR 

Marine Sciences Institute 

DIRECTOR 

National Undersea Research Program 

DIRECTOR 

Connecticut Sea Grant Program 
Apply by November 11, 1984 to: 

Alexandra Van Gelder 

UNIVERSITY OF CONNECTICUT 

Research Foundation 
Box U-133 
Storrs, CT 06268 
203-486-3337. 

(Search 4G119, 4G126, 4G128) AA/EOE 


PHYSICAL 

OCEANOGRAPHER 

Program Manager 

Science Applications International 
Corporation (formerly Science Ap- 
plications, Inc.— S A I), a large, em- 
ployee-owned research contractor 
for the government and private in- 
dustry, has an opening for a sen- 
ior scientist with a background in 
physical oceanography or a closely 
related area. Primary responsibil- 
ities of the successful applicant 
will be to manage a major field 
measurement and data synthesis 
program involving principal inves- 
tigators for SAIC and several lead- 
ing oceanographic institutions, 
and to participate in business de- 
velopment in the areas of ocean 
science and engineering. Appli- 
cants should have a Ph.D. and at 
least six years post-doctorate expe- 
rience. Expected salary level is 
commensurate with qualifications 
and experience. 

For more information, please con- 
tact: 

Dr. Paul Debrule 

Science Applications International 

Corporation 

P-O. Box 509 

Newport, Rhode Island 02840 
Telephone: (401) 847-4210 

SAJC is an equal opportunity employer. 

Profesior/Atmoipherlc Sciences. A ten- 
ure track assistant professor position will be avnil- 
®blc in the fall of 1985 at the Univenily of Kansas. 
Applicants for (his poaiilon must have a Ph.D. in 
meteorology Qr aimo&oheric science, capability and 


»anced undergraduate level, and a strong interest 
P°toni.ial Tor developing an active research pro 
Prnn- Preferred qualifications include postdoctoral 
‘experience and a strong publication 
i ”-?. Duties of this position will include teaching 
undergraduate meteorology In a B.S. degree pro- 
gram, conducting a vigorous research program, and 
FWJa Wring in the responsibilities of ine Depart- 
p byslcJ and Astronomy. Salary will depend 
. por^quaLficajon, Qualified applicants are invited 
t**®!™ 1 resumes or curricula vfrae, bibliographies, 
eu» j statements of research ano teaching inter- 
2? d v. lhc name *. addressci, and telephone nuns- 
n, l ?i2L l “ rce references to Professor i.p. Davidson, 
lJni!,? 1 ?. n, Department of Physics and Astronomy, 
°( “ ns “. Lawrence, KS 68046. The . 

“5 l "8 ° a ‘eu November i 6, 1984. 

, atjjrmaiivc action/equal opportunity etuplojr- 
■Appncaiions are sought from all qualified people 
regardless of race, religion, color, sex, disability, vet- 
n status, national ongin, age or. ancestry. 


Research Geophysicist. The U.S. Geological Sur- 
vey jUSCS), Office of tiribc|ii;i).cs. Vnlcanucs. ,md 
Engineering, Branch of Siisrnolojn is soliciting in- 
terest from exceptionally well-iiiidlificd persons with 
either a record of demonstrated abilit y or (luistand- 
lng potential for research in one r,r more areas of 
Branch attivjiy. The Branch uf Seismology coiitllicts 
fundamental research in the fields nl carlfiquaLc 
prediction, network seismology, crustal si rut lure 
and volcano seismology. The Branch is particularly 
iiucrcsicri in a geophysicist with cxiicriisc in the 
iieiil of seisnmlngy. 

All inicrestcil pcrMim should submil a detailed 
resume of education, experience, summary or inter- 
ests and research intentions, and the aiiprpriate sal- 
ary level cnmmensunita with extwrieme by f» Octo- 
ber 1984 to: 

Wiljkun Ellsworth 
L'.S. Ckulonical Survey 
Branch or Scismuluay 
345 Middle field Road, Ms-977 
Menlo Park, CA 94025. 

Should a position become available in the Branch, 
you will be notified nf the competitive Federal cni- 
ploymem application rcquiromcius. 

■ '!!? U S. Geological Survey is an AfTirnialivc Ac- 
uon/Equal Opportunity Employer. 

Physical Occaoographer/Comtal Engineer. Ev- 
ans-Hamilton Inc., an oceanographic consulting 
firm in Washington, D.C. area,, has an opening for 
a physical oceanographer/ocean engineer at the MS 
or ThD level. Emphasis is in numerical modeling of 
wind, wave, tides, and currcnis in csluary and on 
the shelf and also ou solving related coastal engi- 
neering problems. Sonic experience in data acquisi- 
tion and/or analysis is desirable. Salarv is open. 
Company provides medical and profit sharing 

B lans. Send resume lo: Douglas). Evans, Evans- 
lamilton Inc., 354 Hunger roril Drive. Rockville, 
MD 20850 or call 301-702-8070. 

Department Head of Plant Scienccs/Univeraity of 
Nevada Reno. The College of Agriculture, Uni- 
versity of Nevada Reno, is seeking applicants for 
this Itvelve-inmnli tenure track position. The De- 
partment lias nineteen faculty and ctiml nets teach- 
ing. research ;uul extension programs in the arc.ts 
of agronomy, horticulture and integrated pen man- 
agement. A Ph.D. in a plant siicurc related disci- 
pline ami evidence of administrative ami leader ship 
abilities arc rctiuirvd ('losing date fur applications 
is October 15. 1984. I he posiiimt is available Janu- 
ary 1, 190. Ovnluci llr. hlvwiml Millri. ('.luirinan. 
(Allege of Agriculture, UNR, Reno, N V 89357- 
0004. 702-784 -fflill. 

The University of Nevada Reno is an equal op- 
portunity employer. 


Northwestern Unfverslly/Department of Geological 
Sciences- Applications ure invited for ,i tenure 
track position at die assistant professor level front 
persons who will complement one of ihc existing 
depart mental research programs in slructiial geolo- 

5 y. tectonics, petrology, or sedimentary geology. 

n plica ms must hold the I’h.D. degree fry the rime 
of appoint niciiL and demon strati' excellence in or 
strong pnlcmiul fur independent rcsearrli in one of 
these fields. In addition to having a slinng iciearcli 
orient at fou llie position will involve teaching at the 
undergraduate and graduate IrvcLs anil liter supervi- 
sion of graduate student research. Current depart- 
mental facilities include VAX 1 1/75 D computer, 
lully aittumaled J EOL 733 Micninmbe/StM and 
hisn pressme anil geochemical lacnraVoTles. 

tattlers of appliiatiun should be accumpa tiled by a 
resume that includes a description uf research inter- 
ests and accomplishments and teaching experience, 
a list of publications, and the names nt at least three 
references. Send lo: h-O. SchUnger. Chairman, De- 
partment of Geological Sciences, Northwestern Uni- 
versity, Evanston, Illinois 0020 1 . Closing date fur 
applications is November 1st. I9H-1. We expect lo fill 
the position for llie fall of 1985. 

Northwestern University is an equal oppununiiy/ 
affirmative action employer. 

JPL/Mcteorologlst. The jet Propulsion Labora- 
tory, California Institute of Technology, invites ap- 
plications for a full-time iNiriearolugiit to work in 
llie field of satellite scaitcroiuctry. Candidates 
should possess a MS Degree in Metcurology and will 
address topics related to the interpretation and veri- 
fication of the satellite KaUcranicter dma. The posi- 
tion requires knowledge of mesoscale meteorology, 
time series analysis, and FORTRAN programming. 

Please submit resume to Professional Staffing. De- 
partment M40. 

Jet Propulsion laboratory 
California Inst itu te of Technology 
4800 Oak Gmvc Drive 
Pasadena. GA 91109. 

Equal Opportunity Employ rr MfF. 


POSITIONS WANTED 


Teaching and/or Research - Geology, Paleontolo- 
gy, Geophysics, Mining and Petroleum Engineer- 
ing. Extensive pr.utu.il and KMrliing experience 


in the US and abroad. Specialist in resource explo- 
t as ion and development — iimhihngnnl with fluent 
Persian and Turkish. Salary and rank negotiable. 
Reply to Box 1)20. American Geo uhyLsic.il Union. 
2CIUI) Florida Avenue, N.W . Washington . D.C. 


A MS or PhD is required in Earth Science, Chcmu- 
trv. Phvsics or Engiuccting. Mininiuiii salary will be 
Sl8.00ftM‘2 nuMiths with an MS. Scud letter of appli- 
cation. transcripts, resume, jiul names and address- 
es of three references hv SciKettiltCi In to Ur. |<ilm 
W Valiev, Dcp.iritiieni .4 Geology -V Gcunltvsics. 
Weeks Hall. Uiiivcruii nf Wisconsin. Madismi, Wl 
5*7116 

An et|ual u|>|juriiiiii<v eiiipluvcr. 

University of Utah: Structual Geology/Tcrtonics/ 
Teclonophysics. The liep.innic'111 uf Gcokigv and 
Geophysics at the Unhersiiv ol Utah seeks applica- 
tions fora tenure track position in structural oenfo- 

K '. termnirs nr tret ano|>nv ski ft is antkip.ueif thru 
is p, tuiii ai will be till' d .n dir .issol.iin pt"lvsv"i 
level. Inn applicationv bv more senior persons will 
be cunsii lereri. Tlic (losiion requires a Ph.D. with 
emphasis ill sinictiir.il geology, regional tectonics or 
tectonophvsics.. The new faculty member will have 
the opportunity to teach in the area of bis or her 
specially and may also he assigned introducluiV lev- 
el courses. The successful candidate will be expected 
to establish a vigorous research program involving 
graduate students. The person who fills this posi- 
tion will join tin active program in structural geolo- 
gy and tectonics that includes both field projects 
atul integrated geology /geophysics ans mechanics/ 
fluid chemistry studies of structures in the western 
Cordillera. There is an excellent opportunity to col- 
Uboratc with other faculty in structural geology, 
scdirneniology, geophysics, geochemistry and petrol- 
ogy. A vita, copies of publications, name* of three 
persons that may provide references, and a letter 
outlining the candidate's research and teaching in- 
terests should be sent to Dr. William P. Nash, Chair- 
man, Department of Geology and Geophysics, Uni- 
versity of Utah. Salt Lake City, Utah 84 1 12-1 183. 
Deadline for receipt of applications Is December 31, 
1984 with tlic appointment starting In September 
' 985 

The Univcnity of Utah is an equal opportunity/ 
affirmative action employer. 

MARINE 

CHEMIST 

The Chemistry Department of the Woods 
Hole Oceanographic Institution plans to 
make a tenure track appointment as 
Assistant Scientist and invites applica- 
tions from reseacherswith Interest In the 
field of Marine Chemistry. Applicants 
should have a Ph.D., and preferably, post 
doctoral experience with a demonstrated 
Interest In natural systems and strong 
basic physical, organic or analytical 
chemistry background loatudy chemical 
processes In marine systems. Experience 
with techniques In reaction kinetics and 
mass spectrometry would be particularly 
valuable. Interested candidates should 
send resume, transcript, reprints and 
names of potential referees, to: 

Personnel Manager 
'Box 84 P ' 


k 


1 WOODS HOLE 
'• OCEANOGRAPHIC 

j: institution 

Wo6d* Hdle, MA 02543 

’. to ejutl opportunity eiaptoyar H/P/H 



Announcements 

Extraordinary Floods 

October 14-18, 1985 L'.b.-Cliiiu Riluuriu) 
Svmpusiimi on (he Analysis of Lki rum dinars' 
Flood E veins, Nanjing, China. Sponsors: 
USCS, Bureau of Hydro fogy of the Ministry 
«>f W..K-I Kcsuiiii e« .uni t.lcOiii l’nvviTol i lie 
People's Republic of China. (M.u shall K. 

Moss. Chief. Surface Water Branch. U.S. 
Geological Suivcy, 415 National Center. Hes- 
ton. VA 22092; tel.: 7 03-850-0837.) 

One-page abstracts should he submitted hy 
October I, 1984. 

The ilicnie of I his bilateral symposium is 
the analysis of extraordinary Hoads, or (foods 
that are perceived to have a recurrence inter- 
val in excess of 50 years. The following topics 
will be addressed; (he detection of historical 
floods and the uncertainties of their peak dis- 
charges and times of occurrence; frequency 
analysis of annual flood peaks when extraor- 
dinary floods are present in systematically 
gaged flood records and when historic floods 
are detected; the use of storm data in deter- 
mining design storms and design floods; mul- 
tivariate analysis of flood peaks and Hood vol- 
umes in the presence of historic floods and 
historic storms; detection of trends in flood 
occurrences In the presence of extraordinary 
Roods; critique or U.S. and PRC guidelines 
for Hood analysis that treat extraordinary 
floods; comparatiee case studies of U.S. and 
PRC flood analyses (three case studies each of 
U.S. and Chinese design-flood experience). 
For each of the topics, particular emphasis 
will be placed on the effects of errors con- 
tained in the determination of flood magni- 
tudes. Each of the Arty symposium attendees 
(equally divided between the two sponsoring 
nations) will be expected to contribute n pa- 
per under one of these topics. 

The symposium will be followed by a 6 day 
study tour of sites where historical floods 
have been documented in China. 

Forested Watersheds 

October 15-17, 1984 Symposium on 
Long-Term Research an Forested Water- 
sheds, Coweeia Hydrologic Laboratory, 
Franklin, N. C. Sponsors: LISDA Forest Ser- 
vice, Southeastern Forest Experiment Station, 
University of Georgia Institute of Ecology, 
National Science Foundation, International 
Union of Forestry Research Organizations, 
Southern Appalachian Research) Resource 
Management Cooperative.. (June H. Cooley, 
institute of Ecology, University of Georgia, 
Athens, CA S0602; tel.: 404-M2-2968.) . . 

The purpose of the symposium is to sum- 
marize and highlight the hydrologic and eco- 
logical research on forested e 


during the past 50 years. Invited capers will 
cover topics dealing with basic hydrologic 
processes and hq\v these processes are altered 
with management practices; nutrient cycling 
in boih terrestrial and aquatic systems and as- 


sociated pi -nt esses; watci slied-sc.itc analyses, 
and the ap|jlii..ili(>ii ol rt'searili to manage - 
mem needs. Invited poster preset tut inns will 
describe research in progi ess, including stud- 
ies on heavy metal deposition and cum illa- 
tion, deniu dilation, analysis ol die carfoiu cy- 
cle , nnd a varicts oi population -Indies lor 
terrestrial und aquatic urganisim. 

In coiiiiUnaiiun with die symposium, there 
also will he an open house at Coweeia un Uc- 
tohci 14. and an .ill-cl.iv I c-i hi i teal lour nl die 
i,ib on October Iff. 

Continental Crust 

Oct. 24-26, 1984 Xaunrof the Lower 
Continental Crust. Loniluii. England. .Spon- 
sors: Geological Society, Royal Astronomical 
Society. Wegener Foundation. ( Geological So- 
ciety, Burlington House, Piccadilly. Loudon 
WIVOJU. England.) 

This meeting brings together geophysicists, 
structural geologists, mcmnicuphic peirnln- 
gists, and geochemists to review current re- 
search on the lower continental crust. 
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Cail for Papers 
IAMAP/IAPSO Joint 
Assembly 
August 5—1 6, 1985 
Honolulu, Hawaii 

Sponsors ' 

The IAMAP/IAPSO Joint Assembly Is 
sponsored by ilie International Association of 
Meteorology and Atmospheric Physics (IA- 
MAP) and the International Association for 




of the International Union of Geodesy and 
Geophysics (IUGG). 
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Meetings (con(. /ns p. 695 ) 
Cosponsors 

We are pleased lo have ihe American Geo- 
physical Union (AGU) and the American Me- 
teorological Society (AMS) as our hosts, and 
thereby as the organizers of the Assembly. 
We also hope to confirm the cosponsorship 
or the Optical Society of America (OS A) for a 
symposium relevant to their interests. 

This Assembly continues the excellent 
cooperation that IAMAP enjoys with the 
World Meteorological Organization (WMO), 
which cosponsors the overall Assembly as well 
as certain symposia of particular interest to 
WMO. On the occasion of this Assembly, it is 
our pleasure to join WMO in the organiza- 
tion of the Fourth WMO Scientific Confer- 
ence on Weather Modification. 

We are looking forward to cosponsorship 
of the Nowcasting lia symposium by the Eu- 
ropean Space Agency (ESA). Cosponsorship 
of the European Geophysical Society (EGS) is 
also being sought for certain symposia. 

Since this is a IAMAP/IAPSO Joint Assem- 
bly, it seems only appropriate that the Scien- 
tific Committee on Ocean Research (SCOR) 
would be a cosponsor involved in the devel- 
opment of the scientific program from its 
earliest stages. Wc are also in the process of 
requesting cosponsorship front other Inter na- 
tional Council of Scientific Unions (1CSU) 
bodies for symposia relevant to their interest; 
these include the Committee on Space Re- 
search (COSPAR), the Scientific Committee 
on Antarctic Research (SCAR), and the Unit- 
ed Nat inns Ediicntional and Cultural Organi- 
zation (UNESCO). 

Introduction 

IAMAP and IAPSO last joined forces in an 
olT-year joint scientific assembly in January 
1974 in Melbourne, Australia. The rapidly 
evolving World Climate Research Programme 
(WCRP] included major programs in both at- 
mospheric and oceanic circulations and forc- 
ings, and provided strung motivation to join 
forces again. Large-scale atmospheric and 
oceanic processes, and their interactions, 
form the core uf the WCRP. The IAMAP/ 
IAPSO Joint Assembly will provide an oppor- 
tunity to assess the scientific status of these 
processes so crucial to climate, its variability, 
and its changes. 

The site for the meeting, Honolulu, Ha- 
waii, was selected for the pleasant atmosphere 
and climate, and the case in accessibility from 
around the world. 

Housing and Registration 
Information 

Living accommodations for participants are 
available in the same facility ns the Assembly, 
the Hilton Hawaiian Village. Rooms in this 
facility arc large and contain two beds. The 
room rales range from US 574 to $104; thus, 
participants have the opportunity to halve 
their rooming costs by sharing a room with a 
colleague. 

Specific information regarding accommo- 
dations and registration will be published in 
the Third Circular, in January 1985. 

Travel Funds 


use in assisting participants lo auend the As- 


sembly; moreover, spread over all the sympo- 
sia, there is the capability to help only a very 
limited number of colleagues for each sympo- 
sium. Participants who need some financial 


assistance should address their request to the 
respective convenor who will in turn make a 
recommendation to the relevant Secretariat 
of IAPSO or IAMAP. 

General 

All scientists are invited tn participate in 
the Assembly. Those wishing to present a pa- 
per should submit an abstract. Deadline for 
receipt of abstracts— March 15, IS05, This is 
a firm deadline! 

Abstract Preparation 


Sample Abstract explanation) 
11.8 cm 


NOTE: There are no special forms distributed for 

typing abstracts, you may trace this form in 
nonreproducible ink- Please leave at least 4 cm 
between top edge of paper and abstract title. 

Type abstract as close as possible to left edge 
of paper. 

/,* 

/"£ , 

INSTRUCTIONS ON PREPARATION OP T^PEMMTTEN COPY 


FIRST AUTHOR (School of Qcfci|^r5ph£f 

Hydro University/ Wateft9^x;M4 ;, 02172 ) 

SECOND AUTHOR and ANY A&tHCSV (E&th at: NCAR# 

P.O. Box 3000/ Bo^%r>'.CQ , 80307) 

Follow these guideline's); k* 

■ \ ’*• v, i V 1 

Type title in. capital and lower case letters 
except where all ic^pitals are standard; under- 
score entire;', tittle;' 

Leave ope line /blank after title - 

Type names •, of ; authors in all capital letters/ 
with affiliation and address in capital and 
lower case letters. Do not leave blank lines 
between authors. 

Underscore the name of the author who will 
present paper. 

Leave one blank line after author block. 

Indent paragraphs two spaces. Do not leave 
blank lines between paragraphs. 

Neatly drawn in symbols/ Greek letters or 
other camera reproducible copy is acceptable. 

Abstracts must be submitted in the English 
language/ the official language. 


to whom nil correspondence, 
acknowledgement, and acceptance should 
be sent). 

3. indicate symposium code (example J5- 1 ). 

Submission of Abstracts 

The ORIGINAL plus two copies of the ab- 
stract. prepared in the fomtai specified 
above, should be mailed to Joint Assembly 
Meeting, American Geophysical Union, 

2000 Florida Ave. N.W., Washington, DC 
20009 USA by the March 15 abstract dead- 
line date. AGU will forward copies of ab- 
stracts to the appropriate convenors). 

The deadline for receipt or abstracts is 
firm! Those abstracts not received by the 
deadline may possibly be included by the con- 
venor in a reserve program, but it is unlikely 
it will be possible to include them in the pro- 
gram or abstract boot Abstracts containing 
material outside the scope of IAMAP/IAPSO 
activities may not be considered. Authors may 
submit more than one abstract; however, they 
may not submit the same abstract to more 
than one symposium. Invited speakers are 
also required to submit an abstract. 

Submission of an abstract is presumed to 
carry with it permission Tor AGU to repro- 
duce the abstract in the program and any re- 
ports related to this meeting. It is also pre- 
sumed to permit the free copying of those 
abstracis;authors are not requested to trans- 
fer copyright. Copyright, where it exists, will 
be reserved by the authors. 


Papers that describe recent results concern- 
ing the following aspects of El Niflo and the 
Southern Oscillation (ENSO) are invited: Ob- 


servational (oceanographic and meteorologi- 
cal) studies of complete Southern Oscillation 
cycles, and of the development and decay of 
warm events; Indian and Atlantic Ocean 
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ABSTRACT DEADLINE 
MARCH 15, 1985 


Mail Original 
and two copies to: 

joint Assembly Meeting 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 


Amiran arc urged to lake the utmost care Provisional Schedule 


ill preparation of their abstracts since there 
will be no opportunity for correction. The 
program and abstract book will he prepared 
lay photographing the abstracts exactly as 
they are received with a 50% reduction Tor 
the printed abstract volume- Please use the 
model abstract to prepare the final version. 

The abstract page is divided into two parts: 
(a) the abstract itself and (h) the submittal in- 
formal inn. Follow the instructions fur both 
carefully. 

a. The abstract copy must be of letter quali- 

ty type. Do not exceed Ihe maximum dimen- 
sions specified for the abstract (11.6 cm x 18 
cnt)t or the ubstracL will be trimmed to con- 
form to this size. { 

b. The second part of the abstract page in- 
volves the submittal information which must 
accompany the abstract. Authors must in- 
clude the following (numbers refer to the 
items in submittal block on sampld abstract): 

1. title of meeting (IAMAP/IAPSO Joint As- 
sembly). 

2. corresponding author's address (give com- 
plete address am) phone numbef of atuhor 


This circular includes a provisional sched- 
ule for all sy mposia. The schedule has been 
arranged to keep conflicts to a minimum. 
However, sonic topical conflicts will inevitably 
remain. 

No sessions will be scheduled during the 
first session of each Joint Symposium or dur- 
ing Opening and closing Plenaries. Informa- 
tion on business sessions will be included in 
the final schedule, to be distributed with the 
program and abstract book. 

Joint Symposia 

JS-J The Southern Oscillation and El Niho 

Uadi IAPSO; Cosponsor: IAMAP (CGL, 
CDM)*' 

Convenor: G. Philander (IAPSO), GFDL/ ' 
NOAA, Pridcelon University, P.O. Box 308 
Princeton, NJ 08542, USA. • : ' 

Co-Convenor: M. Bladkmon (IAMAP/ 

gsass?; p - obox sm B ° uider ' 


anomalies associated with ENSO: teleconnec- 
uons to higher latitudes, north and south; 
empirical prediction of ENSO; simulation of 
atmospheric variability associated with anom- 
alous sea surface temperatures in the tropics; 
simulation of the oceanic variability associated 
with the Southern Oscillation; air-sea interac- 
tion in the tropics. 

JS-2 COi in the Ocean/Almosphere System 

Lead: IAMAP (CACGP, CCL); Cosponsor; 
IAPSO. 

Convenor: D. Raynaud (IAMAP/CCL), Ln- 
boratoire de Glaciologie et Geophysique de 
■'Environment, Rue Tres-Cloilres 2, B.P. 96, 
F-3803I, Grenoble, Cedex, France. 

Co-Convenor: Taro Takahashi (IAPSO), 
Lamont-Doherty Geological Observatory, Pal- 
isades, NY 10964, USA. 

The role of the oceans as source and sink 
of atmospheric CO* will be the central theme. 
Questions to be addressed include the effects 
of oceanic chemistry, biology and circulation 
on the atmospheric CO*, the influence or at- 
mospheric circulation on the COa exchange 
at the ocean-atmosphcre interface, the uptake 
or anthropogenic CO* by the oceans and the 
role of the ocean in interpreting the past rec- 
ords of the atmospheric COa. 

JS-S Monitoring the Ocean/Atmosphere System — 
New Techniques 

Lead: IAPSO; Cosponsor: IAMAP (RC). 

Convenor: M. Half (IAPSO), NOAA, Code 
EM-6, 6010 Executive Boulevard, Rockville. 
MD 20852, USA. 

Co-Convenor: J. Harries (IAMAP/RC), Sci- 
ence and Engineering Research Council, 
Rutherford Appleton Laboratory, Chilton, 
DkIcoi, Oxfordshire OX1 1 OQX. United 
Kingdom. 

The symposium will address emerging ob- 
servational techniques which hold promise 
For monitoring of oceanic and atmospheric 
phenomena on the scales needed for global 
climate research. Session papers will include 
satellite instrumentation as well as in situ de- 
velopments which offer new observational ca- 
pabilities or unique new ways of making con- 
ventional observations. Treatment of air-sea 
fluxfes with combinations of. rempte and in ’ 
situ instrumentation is of particular interest. 
The emphasis will be on techniques ^hich-of- 
tec.etnrietvqav^rpu^ltheir scale of cover-; 

■ ?ge, thipugh ihherent ipicgrating properu'css l 


(if appropriate fur climate research), or 
through their remote sampling characteris- 
tics. Contributions focused oil the needs of 
emerging progrants within tire World Climate 
Research Program (WCRP) will be sought, 
but discussion of new techniques with broad- 
er application is alsu cncnuiaged. 

JS-4 Modeling Ihe Global Ocean! Atmosphere 
Climate System 

Lead: IAMAP (CCL, CDM, GPM); Cospon- 
sor: IAPSO. 

Convenor: W. Lawrence Gales (IAMAP/ 
CDM), Department of Atmospheric Sciences, 
Oregon State University, Corvallis, OR 
97331, USA. 

Co-Convenor: Claude Frunkignoul 
(IAPSO), Lahoratohc dc physique ci chimie 
marines, Uuiversitc Pierre et Marie Curie. 4. 
Place Jussieu, Tour 24-25, F-75230, Paris Cc- 
dex 05, France. 

This symposium will focus on the design, 
calibration, and application of both simp!'™* 1 
dynamical models and comprehensive mod * 
(GCMs) for the coupled global occan/atmo; 
sphere climate system. Papers are invited wr 
sessions on: the parameterization of physical 
processes in the coupled system, such as uk 
heat and momentum fluxes in the oceanic 
and atmospheric surface boundary lay* 1 ?' , 
and the treatment of sea Ice; the sensitivity 
the climate in oceanic and/or atmospheric 
models to variations in surface forcing, & na 
the climate's predictability; die simulation, 
and analysis of seasonal, interannual ana 
adal variations in both the ocean and atm 
sphere, including the surface heat budge 
both low and high latitudes, the monsoon 
and low-high latitude teleconnections; tne 
of coupled ocean/a imosp here models m 
mating the climate’s response to both naw 
and anthropogenic factors such as aerosw 
dust loading and CO* concentration. 

JS-5 Heat Transports; Heat and Water Bvdgds 

Lead: IAPSO; Cosponsor(s): IAMAP ( c ^ u 
CDM, RC). ■ _ 

Convenor: Fred Dobson (IAPSO), w-T. 
Circulation Division, Atlantic OcegnograP 
Laboratory, Bed ford. Institute of Ocean g«v 
phy, P.Q. Box 1006, Dartmouth, Nova &■ 
B2Y 4A2 Canada. ■ . 0/r rf 

Co-Convenor: Tomlo Asai 
CDM), Ocean Research Institute. Umvers j 
of Tokyo, 1-15—1, Minaniidai, Nakano-w* 
Tokyo 164, Japan. : l ‘ l . ;_i • 

Tnls symposium will have as iM cent . 
.theme the ducidattoiil'oTme^touroa 7 ^ 

which meridional uanspom of heat a 

■' moisture in the ocean and atmospb er V-. nll . 
• complished oh’ a global 

meri^l i and experimehta* co Atribut>o ... 
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invited which investigate the physical process- 
es 'involved, the size oF the transport, and 
their distribution in space and time. Of par- 
ticular interest will be attempts by meteorolo- 
gists to obtain realistic estimates or the atmo- 
spheric divergences of the fluxes of heat and 
moisture over oceans and continents, by air- 
sea interaction specialists to improve (and 
prove) the accuracy of oceanic averages of 
ihe surface fluxes, by oceanographers to in- 
vestigate the partitioning of the oceanic flux- 
es of heat and salt between the gyral and 
overturning circulations, and by numerical 
modelers to allow for interactive coupling of 
ocean and atmosphere. 


JS-6 Monsoon Circulations in Ocean and 
Atmosphere 


Lead: IAMAP (CCL, CDM); Cosponsor: 
IAPSO. 

Convenor: C. P. Chang (IAMAP/CDM), 
Department of Meteorology, Naval Postgrad- 
uate School, Code 63, Monterey, CA 93943, 
USA. 

Co-Convenor: Michele Fieux (IAPSO), La- 
boratoire d’oeeanographie physique, 42 rue 
Cuvier, F-75231 Paris Cedex, France. 

This symposium will cover all scales of at- 
mospheric and oceanic motions that are relat- 
ed to the monsoons. For the atmosphere it 
will include the summer and winter mon- 
soons of Asia, Africa and Australia. It will 
take into account observational, theoretical, 
and numerical studies of monsoon structure, 
development, variability, dynamics, interre- 
gional interactions and interactions with oth- 
er motion systems. 

For the ocean it will include all the Indian 
Ocean processes related to the monsoons, ob- 
servational, theoretical, and numerical studies 
of the structure and variability of the ocean 
circulation, and thermal content, studies on 
ihe coupling between the monsoons and the 
ocean. 


PS Prfcis/Poster Session on Meteorology and 
Physical Oceanography 


Cosponsors: IAPSO and IAMAP. 

Convenors: Eugene La Fond (IAPSO) La- 
Fond Oceanic Consultants, P.O. Box 7325, 

San Diego, CA 92107. USA, and Sian Ruuen- 
berg (IAMAP) UCAR Projeas Office. P.O. 

Box 3000, Boulder, CO 80307. USA. 

Many types of papers require the ability to 
display much graphical, alpha-numeric, or 
pictorial material, too much to show using 
slides. Furthermore, it is often better in some 
cases to be able Lo have one-on-one conversa- 
tions with colleagues using these display ma- 
terials. For these kinds of reasons, a Pricis! 
Power Session will be held during the Assem- 
bly for those papers for which such presenta- 
tions are the most effective way to exchange 
information. 

Contributed papers covering any aspect of 
physical oceanography and meteorology are 
welcome. They will be arranged into unifying 
topics by the convenors. The authors will give 
a three to four minute pricis talk and will dis- 
play his/her research on a posier board. In 
the oral presentation the author can use up 
to three slides, but there will be no questions 
following the presentation. Later, the author 
must stand by his/her poster for a specified 
half-day to give a detailed explanation and 
answer questions regarding his/her paper. 


Information regarding preparation of post- 
ers, including die size of the poster board, 


will be supplied upon receipt of the abstract. 
The final schedule for oral presentation and 


half-day question and answer period will be 


forwarded to authors by the convenors in 
May 1985. 


IAPSO Symposia 


IAPSO Program Committee: K. Wjrttki 
(USA); K. Hasunuma (Japan); H. Chamock 
(UK); D. Halpem (USA); A. S. Sarkiysan 
(USSR); j. d. Woods (FRG). 


0-J Formation of the Main Ocean Thermocline 


0-2 Low Frequency Dynamics in Mid-Latitudes 


Convenor: Robert Haney, Department of 
Meteorology, Naval Postgraduate School, 

Monterey, CA 93940, USA. 

Co-Convenor; Jens Meincke, InstllQt fttr 
oA^^onde, DO stern brooker Weg 20, D- 
Uu Kiel 1, Federal Republic of Germany. 


PROVISIONAL SCHEDULE 
First Week 


Monday 
Aiijjuii G 


AM 


Tuejday 
Auguu 7 


Werineiday 
Auguu B 


Opening Ceremony 


Thursday 
Augml 0 


Friday 
August 10 


Saturday 

Auguu ] I 


J5-I Southern Oicilhijan 
and El Niflo 


IAMAP Opening Buiinei* Pie 
n*ry 


M-l Aimwpherk Chetnii- 
try and Climate 


PS 


M-9 Clouill and Radiation 


Piwii Porter Scuion 
on Meteorology and 
Phyilca! Oceanogra- 

IAPSO Opening Burinen Pie- M-LS jtolabllliy of Aero.nl M-8 Weather Foiwa.djig 
nMV Optical Proper ilei in the Troplu 


JS-3 Monitoring the Oi can/ 
Aimoiphere Sutemt— 
New 'lecholquei 
PS Precii Potter ScmIou 
on Meteorology and 
Phittal Occamgnj. 


JS-4 Modeling the Global 
Ocean/ A i mo sphere 
Climate Synem 
M-3 Clourit and Radiation 


JS-4 Modeling the Ctubal 
Ocean/Aimoipliere 
Climate Synem 
Spedal Plenary — Com- 
minion Preienutfoni- 


M-S Ek) 


iudt and Radiation 


M-3 Long-Range Tram- 
port and fihirlbulnr 


M-4 Nowcasting lla 


Spend Scuion on the 
world Ocean 


. I Ocean Circula- 
tion tAperiracm 


M-3 Long-Range Trans- 
port and Distribution 
of Truce SubnaiKcr in 


port and Dhtrlbulien 
of Trace Substances In 
Remote Region* 


M-5 Planetary ifoundary 
Layer Physics 


PM 


M-H Climate Effects of Nu- 
clear War 

0-9 Physical and Chemical 
Structure of the Ocean 


Remote Regions 
0-4 Variations of Se» Level 


O-l Fotmatlan of the Main 
Ocean Therm odinc 


JS-I 


Southern Osdltnlon 
and El Ntfto 


JS-I Southern Chdllatlon 
and E] Niflo 


JS-3 Monitoring the Ocean/ 


M-13 Variability of Aerosol M-U Variability of Aeraio) 


Atmosphere System- 
New Tcchnimiei 


O-S 


Optlnl Properties “ Optical ^openin'' 

Physical and Chemical M-4 Nowcasting lla 


Mute 

M-l Aimoiphere Chemis- 
try ana Climate 


JS-4 Modeling the Gkdul 
Ocean/Amtoiphere 
Climate System 
M-3 Clouds and Radiation 


JS-4 Modeling the Global 
Ocran/Aln tosph c re 
Climate -System 


JS-4 Modeling the Global 
(V cart/ Atmosphere Clj- 
mare Synem 


Structure of the Ocean 


M-2 


M-14 Climate EITeclt of Nu- M-3 Cloudi and Radiation 
dear War 


„ ’ Tram- 

pon and Distribution 
or Trace SubtUDcet In 
Remote Regions 
O- 1 Formation pf the Main 
Ocean lltcrmocllne 


M-S Clouds and Radiation 


M-2 Long- Ran oc Tram 
port and Di 


. iilri button 

of Trace Subsvaftcm in 


0*5 Physical and Chemical M-8 Weather Korccat ting 
Structure of the Ocean in the T ropits 

0-4 Variations of Sea Level 


Remote Region* 
Planetary Boui 
Layer Pnytki 


M-9 Planetary Boundary 


EVE 


O-l Formation of the Main 
Ocean Hie mi ix line 


Convenor: Juergen Wlllebrand, Institttt Ftlr 
DQaternbrooker, Weg 20, D- 
-300 Kiel I, Federal Republic of Germany. 

Co-Convenor: James Luyten, Wood* Hole 
Oceanographic Institute, Wood Hole, MA 
02543, USA. 

This symposium will offer r forum for the 
discussion of current research into the ^pro- 


AM 


M-13 

0-5 

(Overrun) 

(Overrun) 



M-l (Oierrun) 
M-3 (Overrun) 
M-3 (Overrun) 
0-4 (Overrun) 

M-3 (Overrun) 
M-S (Overrun) 
O-l (Overrun) 





Second Week 


Sunday 
August IS 


Monday 
Auguu 13 

Tuesday 
August 14 

Wednesday 
August 13 


Tint ml ay 
August 10 


Friday 
Attguii 17 

WMO Fourth WMO Scien- 
tific Conference on 
Weather Modilics- 

JS-S 

COj In ihe tkean/Ai- 
nvosphete System 

JS-2 COj in the (Ueaii'At- 
tn>»v)vh«e System 

JS.fi llrat Transtiiirrs; 
IUji anil \VAWr 
Duilgeiv 

JS-t) 

MciniPini Ctsc iiLi- 
liims its f teran vuut 
Alitnitpltere 

JS-rt 

Muiiumii Circii].i> 
liimi hi Ocean und 
Aiinoc |ilter e 



PS 

WMO 

Precis Poster Session 
on Mncorolog) jnri 
Physical Dcnnoftra. 

tounli WMO Sdcn- 
rific Conference uii 
Weather Modifka- 

WMO tiiunh WMO Scien- 
tific Conference on 
Weather Mt>tifirj- 

PS Precis Poster Sesvinu 

nn MciemciMgy ami 
Ph)tk.d Oceanogra- 
phy 

M-9 t umpir.itlve * UiirM- 
tologs of lerreilrijl 
Planets 

M-7 

M-ll 

Convective 1‘nic.eswi 
and their t-eedluct 
uiitn the 1-arge-Siale 
Mhiioil 

Remote Sensing uver 
the Piiljr Ri-giuris 

0-3 

Djr.itiikv ol Mixitl 

1 -iver 


non 

M-|l> Cioudi in Piunetary' 
Atmosphere 


M- 12 


OJt 


polar and Mid-Lati- 
tude Weather S«- 

ntiuniics and liter- 
morlvnamks nf the 
Kiju.iiurijl Ocean 


M-H 


■tun 

M-l'. 1 Polar and M tri-lari, 
tude Weather St«- 
temi 

turn | lira live China, 
lolugt or lrrrrtiii.il 
Manets 

IttMiKt «ul Ihir- 
mi*h n.iinkt uf the 
Itjiijlunil rJirjn 


M-U 


M-l I 


Role of Airttc-.i In- 
tenet km in Meu» 
tcale lirieli>|imi-nt 
Remote Si-minx 
Over the I'olar R..-- 


0-3 


Uyiidjulc’ 

I^ter 


<•1 Mixed 


0-0 


0-2 


^UMV) 


r.A lrt*|iitiivt 
Uliumlk) in Mid- 

l.iiiiiiilix 


PM 


WMO Kuunli WMO Sdcn- 
ulic lauifrrciicr on 
Weather Mndihca- 
U-.il ■ 


1« 


C< b in the Oceau Al- 
St item 


js--. 


Ileal rianxuotiv. 
Ural jii'I Mater 
Pudge!* 


JS-3 Ileal ( raima-iiv 
Meal and \\ .net 
Bu'lgciv 


|X.r-. 


M--uvi-.li « arcuU- 
■i»ni ill 1 yean alul 
Aliii-n|iluTr 


1 \M.\t" l l.uina Htt.ii ic«\ 
l*|i- tii rv 


WMO t'lllih WMO 'men- 
nhc laitilrrciKP mii 
W eather Mi-ilihra- 
lion 

M-IU Untnli in riauriait 
Aini-.ophcrc 


WMO hmnli WMu Siien- 
nfic Cuiifcrrme mii 
W e.iiiu-r M--.litK.i- 
m-n 

Uilliparaiiu - 1 llliia- 
i- -l.>trv ..f IVtrcsinal 

rbncM 


M-B 


R-.-lr uf Air Sea In- 
tt-ijnii iii in Mr«i- 
I-, alt- DeiH-.piuriii 


M-7 


M-*< 


Mil 


Rem- lie Seizing i-vei 
die Polar Keg |u 'i* 


M-13 


M-l'.' 


Gal 


f- >l.ii -ni't M-l l in- 
uni* VVca'iiCi S*v 
i cm* 

Uvnatnictatul liter - 
nodituunks of the 
Equatorial Ocean 


r ale 
<1-5 Lu-. 


K-.1.. ,.| Xu v j In 
ler.n In -11 III Mry.- 


1 -i. | i<-|-i--ii- « 

t ■* naii ii* - in Mul- 
Lamuric* 


1 1- 1 


(.niivecttu- I'n-toie) 
and then KeeilhiiL 
■mm die 1-icKc-Si'Alr 
Mum mi 

I racing I argr-Scale 
Mcaiuitx uier the 
Ocean* hi Measure- 
inemsuf Atmi-splin- 

h Flci 1 MCI H 
Dtliauni * -|| Mlsc I 
1 JICI 


I.VPSrj 1 1- n,nK Itii.iiu-s* 

I'lriMi c 


Lu» Ktci|uco*v 
UvnimlcS in Mul- 
Lmil-iHes 


Timetable 

AM 0830*- 1 2UD" 
PM 

EVE 1730*- 1 WOO 11 


EVE 


WMO (Ocemin) 
(Overrun) 


M-10 lOveirun) 
M-I2 lOicrrun) 


WMO lOiemm) 
M-9 (Overrun > 
M-6 KH err rail 
0-2 (Oirmiu) 


M-ll (Oierrun) 


M-7 

0-3 


(Oierrun) 

tOieminl 


Sessions will be Focused on presenting a co- 
herent dynamical description of mid-latitude 
ocean variability having timescales of a few 
days to a few years. Specific topics include, 
but are not limited to, die geographical distri- 


bution of synoptic and planetary scale vari- 
itin 


ability in the ocean; optimal sampling strate- 


gies for mapping low frequency oceanic mo- 
rale oflocal and remote generating 


tion; the 

mechanisms; coastal, equatorial, and bathy- 
metric Influences; the interaction between ed- 
dies and the mean flow between the mixed 
layer and die main thermocline. Especially 
encouraged are observational, theoretical, 
and numerical modeling studies which offer 
dynamical interpretadons of observed low 
frequency motions in mid-latitudes. 


irum from sub-tidal variations on continental 
shelves, through annual and interannual vari- 
ations in tropical oceans, to decade- and long- 
er-scale global trends relative to land level. 
Emphasis will be on the interpretation of sea 
level in terms of ocean dynamics and climate 
change. Contributions on modern lide-guage 
networks, satellite altimetry and other tech- 
niques of space geodesy will also be welcome. 


ular emphasis will be given to time depen- 
dent processes in the low frequency domain. 
Studies comparing the similarities and differ- 
ences among the utree oceans are encour- 
aged. Equal emphasis will be given to obser- 
vational, analytical, theoretical and numerical 
modeling studies. 


0-5 Physical and Chemical Structure of the Ocean 


WOCE Special Session of the World 
Ocean Circulation Experiment 


0-5 Dynamics of the Afix«f Layer 


Convenor: Raymond T. Pollard, Institute 
of Oceanographic Sciences, Brook Road, 
Wormely, Gold; 


Convenor: H. Gote Ostlund, School of Ma- 
rine and Atmospheric Science, University of 
Miami, 4600 Rickenbarker Causeway, Miami, 
FL 33149, USA. 

Co-Convenor: Wolfgang Roelher, InstilQt 
ftlr Umweltphysik, Universitai Heidelberg, 
IM, Neuenhicmer Feld 366, D-6900 Heidel- 
berg, Federal Republic of Germany. 

Tne symposium will deal with research that 


Convenor: Francis Bretherton, AAP/ 
NCAR, P.O. Box 3000, Boulder, CO 80307, 
USA. 

A special session on the World Ocean Cir- 
culation Experiment is being organized. Six 
invited speakers will report on various aspecis 
of this experiment. 


which maintain and control the forma- 
hon of the main thevmocline. Questions of 
l JJ le J' esl are among others: to what extent are 
the budgets of vorticity heat and salt (and 
oihcr tracers) controlled by advective venrila- 
hon from the surface as compared to mixing; 
w hat are the influences of western boundary 
c “ r | ents on the flow structure in the interior 
°r uie gyre; and what a the role of seasonal 
!*' terann . Lia l fluctuations in maintaining 
“jermodine. Papers are encouraged 
which deal with theoretical Investigations, in- 
cmdmg those from numerical circulation 
Models, as well as observational studies perti- 
nent to these topics. 


ildaiming, Surrey, GU8 5UB, 
United Kingdom. 

Co-Convenor: Ian S. F. Jones,. Australian 
Navy Research Laboratory. P.O. Box 706, 
Darlinghurst, New South Wales 2010. Austra- 

Parametcrizations of mixed layer dynamics 
on all lime and space scales remain weak for 
climatic forecasting. The session will jhere- 
fore focus on observations and model simula- 
tions which give new insight into the physical 
processes which aflcci upper ocean structure, 
their parameterizadon, and regional variab- 
lity. Some emphasis will be placed on winter 
mixed layer dynamics and the structure of 
the layer Immediately below the muted bver 
which may only occasionally be modified by 
surface forcing. - 
0-4 Variations of Sea Livel 

Convenor: David E. Cartwright 10S, Bid- 
ston Observatory, Birkenhead L4S 7RA, 
United Kingdom. : . 

Co-Convenor: Johann Lutjeharnis, Nation- 
al Research Institute of Oceanography. CSIK, 

P.O. Box 820, 7600 Stellenbosch, South Alrl- 

This symposium will cover the whole spec- 


applies the combination of chemical and 
physical 


physical data sets and concepts to the study 
of oceanic processes on medium and large 
scales in lime and space. Included are studies 
utilizing both steady-state and transient trac- 
ers applied to mixing and transport processes 
in the oceans, modeling of physical and 
chemical processes, and implications on cli- 
mate anti \j)D -geochemistry. Pateoclimatic 
studies involving ocean chemistry and physics 
could also be reported here. 


IAMAP Symposia 

M-l Atmospheric Chemistry and Climate 


Cosponsoring Commissions: CACGP, CCL 
Convenors: Paul Cnuzcn, (CACGP), Max* 
Planck-lnstfuit for Cheniie, Posifach 3060, D- 


6500, Mainz; Federal Republic of Germany, 
and J. Hansen (CCL), GISS/NASA, 2880 


Broadway, New York, NY 10024, USA, 
This symposium will cover two inter phase 


areas between atmospheric chemistry and di- 
dUr 


male variability. I) Climate relevance of hls- 


0-6 Dynamics end Thermodynamics of the 
Equatorial Ocean 


lorical and predicted chemical composition, 
i of both 


changes or both gases and aerosol in the at- 
mosphere, and; 2) Climate causes of ^tmb- 


Convenor: Jacques Merle, Offioe.de la Re- 
cherche dc Scientific et Technique Outre- 


Mer (ORSTOM), 24 Rue Bayard, F-75008 
Paris, France. 

Co-Convenor: Guan Binxian, Institute of 
Oceanology, Academia Sinica, 7 Nan Hai 
Road, Qingdao, People's Republic of China. 

This symposium will focus on the physical 
mechanisms that determine the motion field 
and the thermal state of the equatorial 
oceans. Questions of interest are. among. oth- 
ers, the extent of the coupling of dynamical 
and thermodynamical processes, the process-, 
es controling the regions of largest variability, 
and die coupling will) the atmosphere. Partic- 


spheric composition changes.. 

M-2 Long-Range Transport and Distribution of 
Trace Substances In Remote Regions 


Cosponsoring Commissions: CACGP, CPM. 
Convenors: R. 


Delmas (CPM), Laboratolre 
de Glaciologie de CNRS, 2, rue Tres Cloiircs, 
F-380SI Grenoble Cedex, France, and H. 
ROdhe (CACGP), Department of Meteorolo- 
gy, University of Stockholm, S- 10691 Stock- 
holm, Sweden. 

Emphasis will be bn the long-range trans- 
port arid deposition of bo|h naturally 


occur- 
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Meetings (mill, from p. G97) 

ling and pollution-derived trace substances in 
remote tropical, temperate and polar regions 
and the impact or these fluxes on regional to 
global-scale atmospheric chemical cycles. 
Measurements of atmospheric concentrations 
from which such fluxes can be inferred will 
also be included. Additional emphasis will be 
on boundary-Layer/icc-surface interactions 
and on the long-term record oT atmospheric 
chemistry and chemical cycles as revealed in 
ice cores. 

Af-3 Clouds nurf ftanfiniion 

Cosponsoring Commissions: CCP, RC, 
CCL. 

Convenors: 3A: Andrew Hcymsfield (CP), 
CSD/NCAR, P.O. Box 3000, Boulder, CO 
80307. USA, and Garth Pahridgc (RC). 
CSIRO, Division of Atmospheric Sciences, 
Private Bag No. I, Mordialioc, Victoria 3195, 
Australia. 

The effect of clouds on radiative transfer, 
especially the cirrus problem, and aspects of 
cloud-typing and improved |Niramcierizaiion 
by satellite (e.g.. ISCCI 1 considerations). 

Convenors: 3B: L. T. W. Choularion, 
UMIST, University or Manchester, Sackville 
Street, Manchester MOO IQD, United King- 
dom, and Graham Stephens, GSIRO, Division 
of Atmospheric Sciences, Private Bag No. I, 
Mordinitoc, Victoria 3195, Australia. 

The clFcet of radiation on the microphysics 
and mesometenrolngy or clouds. 

Convenor: 3C: Alan Arking. Code 915, 
GSFC/NASA, Green belt, MD 20771, USA. 

Utiliiatitm of earth radiation budget data 
for climate studies. 

AM Nour listing Ha 

Cosponsoring Cunt missions: CCP, COM, 
RC. 

Convenor: Keith A. Browning (CCP), Me- 
teorological Office, Royal Signals and Radar 
Establishment, St. Andrews Road, Great Mal- 
vern, Worcs. WRU 3PS, United Kingdom. 

This symposium is intended to he a brief 


and prcdoiei i nn tely scientific review of the 
work reported ut Nowcasting II. scheduled to 
be field ut Norrkoiiiug, Sweden. September 


1984. It will consist ol mostly invited [tapers. 

M -J Planetary Ranndary-Layer Physics 

Cosponsoring Commissions: CUM, RC. 

Convenors: Peter A. Taylor. ARQL (CDM), 
Atmospheric Environ men i Service, 4905 Duf- 
rcrin Street. Downsvirw. Ontario, M3H 5T4 
Canada, and William Large (CDM), AAP/ 
NCAR, P.O. Box 3000. Boulder. CO H03U7. 
USA. 

The symposium will cover a range of topics 
on the structure and physics of the planeiury 
boundury layer. Papers on the response of 
the planetary boundary layer to horizontal in- 
homogcniLies or the underlying surface such 
as coastal transition zones and on ihe c fleets 
of orographic or topographic features arc es- 
pecially encou raged, as are papers on the 
physics of (luxes of moisture, gases, heal and 
momentum at air-water interfaces. 

M-6 Rale of Air/Sea Interaction in Meuucale 
Development 

Cosponsoring Commissions: CDM. CDM 
WG A. and CDM WG C. 

Convenors: Eric Rasmussen (CDM), Insti- 
tute of Theoretical Meteorology, University 
of Copenhagen, Haraldsgade 6, DK-2200 Co- 
penhagen, Denmark, and Gordon A. McBean 
(CDM), Institute of Ocean Sciences, P.O. Box 
6000, Sidney, British Columbia, V8L4B2 
Canada. 

The exchanges of energy, mass and mo- 
mentum between the ocean and atmosphere 
play an important role on all scales of atmo- 
spheric energetics. This symposium will deal 
with the role in mesoscalc development. Me- 
soscale development m:iy occur as convective 
cloud systems and as structures embedded in 
larger-scale phenomena. The session will fo- 
cus on observations and modeling studies that 
focus on understanding the physical process- 
es and (hat lead to better pa rame ter iza lions 
for weather and climate modeling. At least 
one session will be devoted to papers result- 
ing from the Storm Transfer and Response 
Experiment (STREX). 

M-7 Con at dive Processes and their Feedback onto 
the Large-Scale Motion 

Cosponsoring Commissions: CCP, CDM. 

Convenor: M. MtmcricCT (CDM), Atmo- 
spheric Physics Group, Imperial College, 
Blackett Laboratory, Prince Cbnsort Road, 
I.ondou SW7 2AZ. United Kingdom. 

This session will concentrate on the dynam- 
ical aspects of deep convection .mil the pa- 
rameterization of convection in large-scale 
and mesoscalc models. Theoretical aspects, 
numerical models and observational studies 
will be addressed in order that current pro- 
gress can he evaluated on a broad basis. 

There will be special emphasis on the struc- 
ture of organized convection and convective 
systems which are controlled by, or have a di- 
rect thermodynamic or dynamic feedback to, 
the basic (low. 

New ideas fn parameterization and the ver- 
ification of schemes against observational . 
data sets and in niodels will be of particular 
interest. 


MS Weather Fomenting in f/ir Tio/u'w 

Cospui i soring Commission: CDM. 

Convenor: Dave Gaunt lei t (CDM), Bureau 
of Meteorology, P.O. Box 1 2HQK, Melbourne, 
Victoria 3001, Australia. 

This symposium will provide an opportuni- 
ty for discussion nn the factors which cur- 
rently determine the practical limits of deter- 
ministic weather prediction at low latitudes- 
Thus emphasis will be placed on issues such 
ns the impact of new observational systems, 
on four dimensional data assimilation, initial- 
ization and sub-grid scale parameter ization 
techniques. Papers that deal specifically with 
the predictability of tropical phenomena sudi 
as concern rated vortices and line disturbances 
are also encouraged. 

M-9 Comparative Climatology of the Terrestrial 
Planets 

Cosponsoring Commissions: CPAE, CCL 
Convenor: Phillip B. James (CPAE), De- 
partment of Physics. University of Missouri, 
8001 Natural Bridge Road, Sl Louis, MO 
63121, USA. 

This symposium will review the current 
state or knowledge concerning the climate of 
the terrestrial planets and their evolution. 
Particular emphasis will be placed upon the 
climate and volatile history of Mars, including 
relevant observations and modeling. Atten- 
tion will also be given to the evolution of the 
terrestrial atmospheres and to the use of re- 
mote sensing techniques to study planets oth- 
er than die earth. 

M-10 Clouds in Planetary Atmospheres 

Cus unii Hiring Commissions: CCP, CPAE, 
RC. 

Convenor: Sushi! K. Atrcya (CPAE), Uni- 
versity of Michigan, 2455 Hayward, Ann Ar- 
bor, Ml 48109-2143, USA. 

Comparative study of the cloud physics of 
planetary' atmospheres, including relationship 
of planetary clouds to radiation Budget, pho- 
tochemistry, lightning discharges, and atmo- 
spheric evolution. Where appropriate, com- 
parison with the terrestrial cloud physics and 
morphology will be desirable. 

AM/ Remote Sensing Over the Polar Regions 

Cosponsoring Coin missions: CPM, RC. 
Convcnois: Erhardt A. Raschkc (RC, 
SCAR), University of Kuln, Kerpcncr Strasse 
13, 50UO Kohl *11, Federal Republic or Germa- 
ny, and R. J. Reiiard (CPM). Department of 
Meteorology, Naval Postgraduate School, 
Monetercy, CA 93943, USA. 

The s>m|HJsiznn will review current remote 
sensing technique.* including observations 
from satellites and automatic weather stations 
and the results obtained, providing an im- 
proved knowledge of the physical characteris- 
tics of the land and ocean surfaces and or the 
meteorological elements of the polar regions; 
but will not review data relay or platform lo- 
cation technical problems. 

AMS Polar and Midlatitude Weather Systems 

Cosponsoring Commissions: CDM, CPM. 
Convenors: Dave Bromwich (CPM), Insti- 
tute of Polar Studies, Ohio State University, 
Columbus, OH 43210, USA. and S. Tibaldi 
(CDM), ECMWF, Shinfield Park, Reading. 
Berkshire RG2 9AX, United Kingdom. 

The symposium will examine relationships 
between the larger-scale weather systems in 
the polar regions and those at midlatitudes 
on timescales of days to seasons. The sympo- 
sium will examine the larger-scale weather 
systems in polar and middle latitude regions 
and their interaction. 

AM 3 Variability of Aerosol Optical Properties 

Cosponsoring Commissions: CACGP, CCL, 
RC. 

Convenors: Ardash Deepak, (RC), Institute 
for Atmospheric Optic ana Remote Sensing 
(IFAORS), P.O. Box P, Hampton, VA 23666, 
USA, and Robert Dickinson, (CCL), AAP/ 
NCAR, P.O. Box 3000, Boulder, CO 80307. 
USA. 

Emphasis will be on the following subject: 
Determination of trends, spatial and tempo- 
ral variability, and statistics of optical effects 
in the atmosphere due to aerosols, including 
radiation transmittance, scattering, and ab- 
sorption. 

AM ■/ Climate Effects of Nuclear Vfar 

Cosponsoring Commissions: CACGP, CCL, 
RC. 

Convenors: Barry Pittock (CCL), CSIRO, 
Division of Atmospheric Science, Private Bag 
No. 1, Mordialloc, Victoria, 3195, Australia, 
and Steve Schneider (CCL), ASP/NCAR, P.O. 
Box 3000, Boulder, CO 80307, USA. 

This symposium will deal with the climate/ 
environmental effects of nuclear war, and will 
include a report or the SCOPE-ENUWAR 
project. Contributed papers in the following 
areas will be considered for inclusion: 

a. Materials injected into the atmosphere, 

including papers on fire extent, fuel loadings, 
smoke composition, dust; nqd gaseous prod- 
ucts. ‘ 

b. , Optical, micro-physical and chemical 
properties and behavior of injected materials; 

c. Mctotcule processes, including plume 
rise, scavenging, atmospheric dispersion, 
changes in vertical stability,, etc, • ; 


d. General circulation and climate, includ- 

ing surface temperature, duration of effects, 
inter-hemispheric transport, visible and ultra- 
violet light intensities. r 

e. Climate impact assessment, including ef- 
fects on animals, crops, and natural terrestrial 
and acquatie ecosystems. 

M-15 Tracing Large-Scale Motions Over the 
Oceans by Measurements of Atmospheric Electricity 

Cosponsoring Commission: CAE. 

Convenor: Hans Dolczalek, (CAE) Coastal 
Sciences Program, Office of Naval Research, 
Arlington. VA 22217, USA. 

Tracing atmospheric motions over the sea 
contributes to the study of air-sea interaction, 
formation of internal and general boundary 
layers, energy transfer between air and 
ocean, and to several remote sensing meth- 
ods. Atmospheric electricity methods offer 
some potential not duplicated by other meth- 
ods (WMO Tech. Note 162): Ions can be 
traced down to 10 to the minus 17 parts, 
moving with the air, influencing the easily 
measured electric field and current density. 
Air-eanh current is influenced by air motions 
aloft. Equipotendal surfaces, easily deter- 
mined, reflect air motions. The purpose of 
this symposium is to initiate by a small num- 
ber of papers a discussion on potential and 
limitation, and on the scope of oceanographic 
and marine-meteorological needs. 

Joint WMO/IAMAP Symposium 

WMO Fourth WMO Scientific Conference an 
Weather Modification 

Program Committee: R. G. Soulage 
(France), Chairman; F. C. de Almeida (Bra- 
zil); 1. 1. Bertsev (USSR); A. Gagin (Israel): 

W. F. Hilschfeld (Canada); R. L. Lavoie 
(USA); Ma Peimin (PRC); L. R- Koenig 
(WMO Secretariat). 

Topics of the Symposium: 

a. Physics of Precipitation Processes 

b. Emerging Techniques of Sensing Micro- 
physical and Dynamical Properties of 
Clouds 

c. Scientific Basis for Evaluating Weather 
Modification Experiment 

d. Status of Precipitation Modification and 
Hail Suppression 

e. Review of Developments as Reported in 
Recent Meetings 

f. Future of Weather Modification 
Potential authors should send an abstract 

of their contribution to reach WMO by No- 
vember 15, 1984. The program committee 
will review these abstracts and notify authors 
of their decisions regarding the inclusion of 
their papers in the symposium. Final papers 
should be four to six pages in length and be 
prepared in sufficient time to reach WMO by 
February 15. 1985. These papers will Be pub- 
lished by WMO in a " Proceedings.” Abstracts 
and papers should be sent to: Secretary-Gen- 
eral, World Meteorological Organization, 
Weathef Modification Symposium, Case Pos- 
tale No. 5, CH-121 1 Geneva 20. Switzerland. 

Related Meetings 

The IAMAP Commission on Meteorology 
of the Upper Atmosphere (ICMUA) will be 
meeting with the International Association of 
Ceomagneiism and Aeronoiny (IAGA) at 
their Scientific Assembly in Prague, August 
1985. For information regarding the IAGA 


Scientific Assembly, please contact: Mike 
Gadsden, Secreiarv-GeneraJ, IAGA, Depart- 
ment of Natural Philosophy, Aberdeen Uni- 


versity, Aberdeen AB9 2UE, United King- 
dom. 

The symposia and workshops which 
CMUA is cosponsoring and co-organizing are 
described below. For more information re- 
garding them please contact: Adoph Ebel, 
Secretary, CMUA, InstitQt fOr Geophysik 
und Meteorologie, UniversitSt Koln, D-5000 
Koln 41, Federal Republic of Germany. 


To Do Today 

Call AGU 
at 800-424-2488 

• O rduv hooks/ journals 

• Request membership 
applications 

• Register for meetings 

• Place advertisements 
in Ens 

• Change address 


Symposium S: Radiation and Chemistry in the 
Middle Atmosphere. 

Sponsors: IAGA, Interdisciplinary Com- 
mission on the Middle Atmosphere (1CMA) 
and IAMAP, International Commission on 
the Meteorology of the Upper Atmosphere 
(ICMUA). 

Convenor: J. Taubcnlteim (GDR). 

Co-convenor: P. C. Simon (Belgium). 

Sessions: 

8.1 UV Radiances, Cross Sections, Pho- 
tochem, Modeling 

8.2 Solar-Terrestrial Forcing of the 
Middle Atmosphere 

8.3 High-Latitude Phenomena 

8.4 Short-Lived Species in the Middle 
Atmosphere 

8.5 Long-Lived Species including Re- 
sults of MAP-GLOBUS 

8.6 Noctilucent Clouds, including Re- 
sults of M A P-CAM P 

8.7 Interaction of Neutral and Ionized 
Components of the Middle Atmosphere 

Symposium II: Dyinvnics and Remote Sensing 
of the Middle Atmosphere. 

Sponsors: IAMAP. Inter national Commit- 
sion on the Meteorology of the Upper Atmo- 
sphere (ICMUA) and IAGA, Interdisciplin- 
ary Commission cut the Middle Atmosphere 
(1CMA). 

Convenor: R. G. Ropei (USA) (not yet con- 
firmed). 

Co-cmivennr: A. EWel (FRO). 

The sessions of Symposium 1 1 arc devoted 
to the observation, inter premium and model- 
ing of dynamical processes in the middle at- 
mosphere (about 20-1 10 kin height). Cou- 
pling of the middle atmosphere with the tro- 
posphere and higher thermospheric layers 
will also be discussed. One of the main topkt 
will be momentum and heat transport due to 
atmospheric waves (gravity, tidal and plane- 
tary waves) as well as turbulence (2- and S-di- 
mcnsional). Symposium. 1 1 is organized in 
close cooperation with Symposium 8 (radia- 
tion and chemistry in the middle atmo- 
sphere). 

Sessions: 

1 1.1 Progress in Remote Sensing Tech- 
niques from the Ground and from Satel- 
lites 

11.2 Dynamics of the Stratosphere, in- 
cluding Troposphere Coupling 

1 1.3 Dviuuuics iifilie Mesosphere and 
Lower Tliermosphere 

1 1.4 Circulation Models of the Middle 
Atmosphere 

1 1.5 Tides, Gravity Waves and Turbu- 
lence 

1 1.6 Clininlulugy of the Middle At mo* 
sphere 

1 1.7 Coupling IrcLween Photochemistry 
and Transport in the Middle Atmosphere 

1 1.8 Winter in Northern Europe includ- 
ing Results from MAP-WINE 


Acronyms 

COSPAR Committee on Space Research 
IAU International Astronomical Union 

JCACCP IAMAP Commission on Atmospheric Chemistry and GlobaJ Pollution 

JCAE IAMAP Commission on Atmospheric Electricity 

1CCL IAMAP Commission on Climate 

1CCP IAMAP Commission on Cloud Physics 

ICDM IAMAP Commission on Dynamic Meteorology 

ICL Inter-Union Commission on the Lithosphere 

jCMIM IAMAP Commission on Meteorology of the Upper Atmosphere 

Commissi °n °n Planetary Atmospheres and their Evolution 
IAMAP Commission on Polar Meteorology 
jCSU International Council of Scientific Unions 
IOC International Ozone Commission 
IRC International Radiation Commission 

International Union of Geodesy and Geophysics ■ 
r a ub J nternall0na * Association of Geomagnetism and Aeronomy 
iamap In I ,crnaU0 ! wl i Association of Hydrological Sciences 
i Aoeri * n,ernal ' 0IU, l Association of Meteorology and Atmospheric Physics 
t a , malio . nal Association for die Physical Sciences of the Ocean . 

Gfc.1 International Association of Volcanology and Chemistry of the Earths 
w?*- J 0 ? 1 . Scientific Committee (for the WCRP, ICSU/WMO) 

MAS Middle Atmosphere Sciences . 

fESf 1 ® • Sd * n, i fic Commitl « on Solar Terrestrial Physics .- 

V«I«>n Radio Sciemlque International. , '* • 

Ve,,US Ir,ternal i°na 1 Reference Atmosphere 

wvHv'i x 9 imaie 1 ReS ^ rt h programme - - 7 j ; . ., . - ■ . 

"MQy‘ ,\)forld- Meteorological Organization . 5 i ; ,-. . , *■ l:. ; 
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Middle Atmosphere Woikshops 

1 1.9 Tides in the Middle Atmosphere 

Sponsor: ICMUA (IAMAP), Working 

Group on Tides in the Mesosphere and Low- 
er Thermosphere. 

Chairman: J. M. Forbes (USA). 

During the two years prior to the ICMUA 
meeting in Prague the working group will 
have examined various aspects of deducing 
tides from data time series, including spectral 
analyses, filter methods, Fourier fits, and ad- 
dressing such questions as ‘variability’ and 
measures of 'uncertainty' in derived tidal 
components. Tentative conclusions and rec- 
ommendations will have been discussed at the 
Kyoto MAP Symposium in November 1984. 
One purpose of the 1/2 day workshop at 
Prague will be to finalize these conclusions 
and arrange for their publication. A second 
matter for discussion will be the feasibility 
and value of developing an observations lly- 
based climatological model of tidal winds and 
temperatures in the mesosphere and lower 
thermosphere. 

11.10 Downward Penetration of Solar 
Activity Effects into the Middle Atmo- 
sphere 

Sponsor: ICMUA (IAMAP), Working 


Group on Solar-Terrestrial Relationships. 

Cosponsors: SCOSTEP, COSPAR. WMO 
(to be confirmed). 

,uS- C . liairinen: A ' D ' Belmont (USA), A. Ebel 
(rKG). 

The aim of the workshop is to contribute 
to a better understanding or solar-induced 
changes in the atmosphere through presen ta- 
tions restricted to less controversial topics in 
the field of solar-terrestrial relationships. 
Therefore, it is intended to concentrate main- 
ly on effects observed and/or modeled at mid- 
dle stratosphere heights anti above. Contribu- 
tions about radiation and panicle effects, re- 
sponse mechanisms, solar activity data etc., 
are solicited. 

IAPSO Officers 

President: W. Krattsi, InstitOi for Meeres- 
kunde an der University Kiel, Dustern- 
brooker Weg 20. D-2300 Kiel 1, Federal Re- 
public of Germany; telephone 01 1-49-43 1- 
597-4491. telex 841292619 (from the U.S.). 
cable: MEERESKUNDE Kiel. Telemail 
W.KRAUSS. 

Secretary-General: Eugene C. LaFond, La- 
Fond Oceanic Consultants, P.O. Box 7325, 


San Dieg... CA 92107, USA; telephone 619 - 
222 - 3680 ; cable: IAPSO San Diego. 

IAMAP Officers 

President: H.-J. Bolle. InstitQt I'ilr Meteorn- 
logic and Geophysik, Univcrsiiact Innsbruck, 
Schunfstrassc 41, A-6020 Innsbruck, Austria; 
telephone (0 52 22) 724/31 39; telex 537UH 
ub ibk a. 

Secretary-General: Stanley Ruttenberg. 
NCAR, P.O. Box 3000. Boulder. CO 80307. 
USA; telephone 303-497-8997. iclcx 45 09-1, 
Teleniail S.RU TTENBERG. 

Program Coordinator: Laura Lee McCau- 
ley. UCAR Projects Office. P.O. Box 3000. 
Boulder, CO 80307, USA; telephone 303- 
497-8995, telex 45 964. 

Local Committee 

Cochairmen: Lorenz C. Magyard, Depart- 
ment of Oceanography, 1000 Pope Road, 
Honolulu, (II 96822 and Colin S. Ramagc, 
Depart mem of Meteorology, University of 
Hawaii, 2523 Correa Rond, Honolulu, HI 
66822; Members, Charles Helslcy, Dennis 
Moore, James C. Sadler, Charles M. Fuller- 
ton. 
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Maurice Ewing 
Medalist: 

Xavier Le Pichon 





Citation 


Mr. I'resiik-m, fellow me ml an nf the 
AiiR'ikiiii ( ;«-<■] ill v<ii«.il LI ititm. anti im a mliers 
ol (In- U.S. Navy, il gives me gu'iit plea.iiuc 
to present the rituiion lot tin- p.W-l AfilU 
DSN Maturin' t-Vwing Medal, tolte a wauled m 
lit. Xitvicr L.i' Pichon. 

Alter receiving diplomas in disci- 

plines nl geology, physio, ami genphvtio 
ft inn the Univcisiiy nl Si r.isl mu rg < hiring ihe 
l!iM»\, Xavier came to I lie 1 uinoiit-Lknlirm 
(icnlngual Olivet v.ilurv as a visiting xiciitisi 
where he put Itis knowledge in ptactiie until 
IDliH, In Hlfili he leieiverl i lie Dm tot ol Sii- 
et ices degree from tin* Ihnveisin o| Sir, is- 
fuwtrg. Kent riling in Vr.uue ut I'.'fiS. \.tsUt 
spent the neM live >imm at tin- Ci-ntie 
tlcc.iitiikigirpic d»* Btei.igne in Brest where 
be lotmdeil rite Kesrjnh turnip. I'loni Blest 
lie mined in the hiMdiiii.il lets «it ( ST X« ' ui 
I'ari* lot ’» seats .mil then in the l imet'irs 
■ ■I P.uis to I mi ml the new l..«)vn.tl(iin‘ de 
Cifrodsjiatuitpte. From liis present position ol 
pmfessni ai the iiuisersiiv be will inose next 
vc, if lu become iliieitcu of the iJeulogv l..if«i- 
riitoiy in llie Ecnle Noiinule .Siqn/rieme. one 
of ihe Ftvinh f.i.mdr* F* nlet 

l here .tie mails examples nl N.nier's wien- 
lilir .it ti Hnplisl itncii is. and lltey necupy a vert 
broad spe mini u) the i it. trine science disci- 
plines. Autltni or rnjiiitlior of three luniks 
and some lft<> other pul »liiui ions, lie lus l*ceu 
a most prolific producer of experimental and 
observational results and of new ideas. 

Among his contribution lluil I jiii umsi famil- 
iar wills are several papers based on his work 
at Laimini covering a wide i.uigc ol studies in 
seismic, gravity, magnetic, and geoibei tual 
me thuds. During this pci iod lie was also a 
major collaborator in establishing the valid its 
of (he plate tectonics story, coaiidiot iug sev- 
eral of the key early papers .mil producing 
the first global map nf plate Ixwndaries and 
motions. At the same time he was engaged in 
a major effort in which he combined physical 
oceanographic observations and seismic re- 
flection surveys into a coherent picture of 
bottom water circulation and its large influ- 
ences on the regional seel imen (at ion patterns 
of the South Atlantic. 

Xavier's continuing interest in (he plate tec- 
tonics theme has resulted in a large number 
of significant contributions to the refinement 
of the global tectonic framework. He has 
shed considerable light on the tectonic devel- 
opment and evolution of rifted continental 
margins, within a framework, of extension, 
fracture zones, thermal subsidence and sedi- 
mentation, and he lins been engaged in a 
monumental stud)' and gcodytmmic interpre- 
tation of the Aegean-Hellcnic Arc region of 
the Mediterranean Sen. A recent addition in 
his already varied collection of publications, 
in which lie probes more deeply into the 
earth, is genid, pangca and convection. An- 
other important area of marine research in 
which Xavier’s participation and Influence 
were prominent factors has been the initia- 
tion, with Woods Hole, oT Project FAMOUS 
and follow-on promotion of deep submersible 
utilization in a variety of studies of the sea- 
floor. A major program to study the Japanese 
trenches is scheduled to hegiu next year with 
(he new French 6000 ui submarine. 

Tills very brief listing of some of Xavier's 
work is not intended as a sun unary but, rai It- 
er, ns an indication of ihe breadth of his en- 
deavor in pursuit of a better understanding 
of the earth. The topics of Itis publications 
range from ocean circulation to processes in 

• AGU (rout, on p. 700) 
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AQU (rant, from p. 699) 

(lie mantle, from evaporhes in (lie Mnlitt-rni- 
nean and under cuuiineiiial inaiyirn m tec- 
tonics of hack arc hasins, from subsidence of 
margins ami cuiiiinema] basins to technique-* 
of seismic analysis, from stretching (>!' the 
lithosphere to avalanching in submarine can- 
yons. from seismic stratigraphy to poles in 
I'oliition and cumiiieina] rerun si i uciiniis, 
from fracture /ones in mid ocean m die Pyre- 
nees, Irani seanuuinis in deep sea iicnches. 
from sediment distribution to anal yds of 
gravity, magnetics and gcuihci inul aitouuilies. 
In very few of these topics have liiscoiiirilin- 
lions goue tut not iced. -Some luivc been con- 
troversial; a few svruikl prnlMhly have liecn 
written differently ii he liatl had access to a 
crystal hall or to hindsight, but it is far more 
important that lie consistently looked for an- 
swers to non-irivKi] cpiestions. In doing so lie 
covered a lot of territory and lie lias hail a 
great iinjjaa on many important areas of ma- 
rine science during the past two decades. In 
addition to his own wmlc, lie has guided and 
indue need die research ni many of the 
younger generation of I'rcnch scientists and 
lias also played a pioniiucnL pan in develop- 
ing scientific policy and priorities both at 
home and aluoud. He lias served the scien- 
tific coinimmiiy on a large number of nation- 
al and international committees, in which role 
lie is extremely effective by viiiue ciT his sci- 
entific [iiuvvess, a keen and organized mind, 
ami sirring motivation. 

So. Xavier, it has liccn a long and produc- 
tive time fur you sitae the Kith cruise nl 
Veiun when, I lielk've, you liegait in mruc-st to 
get your feel wet, luitli Liieiallv mul lignra- 
tively, in marine geology anil geophysics. You 
learned quickly, you worked hard and ynu 
acccuiiplUhed iiiui’h as a wit-mist and as a sci- 
entific siiitcmun. We salute you lor pair past 
achievements, and we fully expect iIihl you 
will reward us with many encores in the lu- 
tiirc. 




Eric L. Butler: 
Congressional 
Science Fellow 

Eric 1.. Butler, a 

chemistry and uccunng- 
rapliy insiriiunr at Phil- 
lips Academy in Ando- 
ver, Mass., has been se- 
Iccietl as the l*M4-85 
ACU Congressional Sci- 
ence Fellow. List week 
he began Iiis [-year stint 
un Capitol Hill as 
AGU's eighth Congrcs- 
siunal Science Fellow. 

Butler, a member of AGU’s Ocean Sciences 
section, received Iiis I'li.D. from the Giaduatc 
.School of Oceanography of the University of 
Rhode Island. While Iiis formal course work 
focused mi chemistry and oceanography. Iiis 
research lias dealt largely wiih atmospheric 
chemistry and the measurement and geo- 
chemistry r»f trace organic compounds. He 
lias liecn associated with the Center Tor At- 
mospheric Chemical Studies at the University 
of Rhode Island since iis inception several 
years ago. 

From 1978 to IflfiS. at URI, lie was co- 
principal investigator of a National Science 
Foundation-sponsored gram on methyl io- 
dide and the atmospheric iodine cycle. In re- 
cent yea is he has designed and implemented 
a system for the collection aiul quantitative 
analysis of methyl iodide using capillary gas 
(.hioinaioginpli). In 1 UNI*. Duller coiiduned 
atmospheric sampling ii-scarcli on u cruise in 
the Peruvian upwelling area and on field ex- 
peditions to Oahu and Manna Lou. 

While at URI, he was an nccunoguiidiv in- 


structor and a graduate research assistant. 

Last September lie began teaching at Phillips 
Academy to broaden his teaching experience. 

Many of die topics that require "congres- 
sional concern and action" often “cut across 
the traditional Ixiundaries of the various sci- 
entific disciplines and cal! for an interdisci- 
plinary perspective,” according in Duller. He 
hopes to apply his interdisciplinary appi ouch 
in oceanngiaphy to his work as a Congres- 
sional Science Fellow. 

Butler received his B.S. in chemistry, nisig- 
ua cum lande. in 1976 from Muhlenberg Col- 
lege in Allentown, Pa. 

The AGU Congressional Science Fellow 
program is one of about 20 professional soci- 
ety programs that make up the American As- 
sociation for the Advancement of Science 
(AAAS) Congressional Science and Engineer- 
ing Fellows program. This program involves 
scientists and engineers in making public pul- 
icy within Congress through work on mem- 
bers' staffs, on congressional committee staffs, 
or in some other area of Congress . — BTR 


Review Articles Wanted 

Have yon considered a review article in 
Rei'invs of Geophysics and Space Physics? If 
you have a manuscript that should reach 
all the AGU membership, thaL is timely 
and comprehensive, you may waul to sub- 
mil it to AGU’s review journal. Send your 
manuscripts or inquiries to J. R. Heirtzler, 
Editor, Reviews of Geophysics and Space 
Physics, Woods Hole Oceanographic Insti- 
tution, Woods Hole, MA 02543, or to one 
of the Associate Editors listed in that jour- 
nal. 


Yours for 
the asking 



American Geophysical Union 

PUBLICATIONS 

CATALOG 

You can have your own guide 
to AGU's current selection of 
books and periodicals. This cat- 
alog contains brief descriptions, 
prices, and order forms. 

For your free copy, write or call: 

American Geophysical Union 
2000 Florida Ave., N.W. 
Washington, DC 20009 

(800) 424-2488 


John [. Ewing 


Acceptance 

Twenty live yeai s ago, under a Fullbiiglu 
fellowship, 1 joined Liiiioiit-Dnhei'ly Geologi- 
cal Observatory to specialize in muiiuc geo- 
physics. The first day I met Mam ice Ewing, 
lie laid me, "Get on the Veuui, she is wiling 
next week. We need a physical oceanogra- 
pher there." 1 quickly understand that iliis 
was mu open to discussion. And this is liuvv I 
joined the Jtith ct uise of I 'emu around lhu 
world, measuring potcminl tempo amres m 
trace rite* path of the deep Indian Oumh Wa- 
ter. Dirt it was during this irursc ifi.it die con- 
tinuity of die mid-ocean ridge around the tip 
of Africa was tested. We were erm-uussiug 
the rift- valley ami had to wire hack to Doc 
Ewing in Lamcmi each time we tumid die 
crack at its predicted local ion. Such was the 
beginning of my love affair with the Mid- 
Ocean Ridge which kepi me insisting that I 
wanted to do marine geophysics, not physical 
oceanography. It was also die beginning ol 
my education to research. 

Today is a great opportunity lor me tu say- 
how grateful I am for these six years at La- 
tiiont. How much 1 learned there about sci- 
ence and about life, especially from Maurice 
Ewing, John Ewing and Mnnik Taiwan i, but 
also from Marcus Langsetb, Jim Heirizlcr, 
Bruce Heezen and many others. This was a 
time or great scientific opportunities in an in- 
tensely Living laboratory. 1 also realize how- 
much I owe to the American research com- 
munity and its exhilarating high pace of com- 
petitive upportunities. I must single am Har- 
ry Hess outside of Lamont as one of those 
who inspired me most. 

John Ewing knows how difficult it was for 
me to decide to go Lack to France in early 
1968, at a lime where the plate tectonic revo- 
lution was spreading over die whale suites. 
Maurice Ewing could nut understand my de- 
cision: “Why go back to such an old coun- 
try? 1 * He told me, “If I were in vour position, 

I would go to Australia". But man lias a heart 
and, fortunately, love of his own cuuniry is 
deeply imprinted oti it. Later on, I was im- 
pressed by the fact that Due himseir decided 
to have Iiis last research venture in Texas. Iiis 
home country. Hack in Fiance, I had to dis- 
cover through years of struggle dint, al- 
though science is du* same there, research life 
h quite dilleieiit I rum the A merit. in one, dif- 
ferent and in a sense (.(implement ary. 
Through the lust 15 years, 1 have seen Euro- 
pean geoscience grow and mall ire. It seems 
to me that it is now quite healthy and bub- 
bling with life, emerging us n real parti icr in 
Amerkiin geology ami I hope that ibis' Mau- 
rice Ewing Medal presentation will lx- anoth- 
er link between American and Ktiru|ieari geo- 
sciences. Finally, it gives mu great pleasure 
that this presentation is made hy John Ewing 
who liUlghi me the liasics of marine seismolo- 
gy and assured me of Ids continuing friend- 
ship and patient understanding during the 5 
years 1 spent iu his team. Thank you. John. 

Xavier Lc Pichon 
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Exploration Geophysics 

W!a Magnetic *rvi electrical methods 
DVMMMlfflD OIL-SHALE RETORT WHITORIHG US ISC 
CSSTTMOCRAPH 

Uilllan Dali, ruvranca Llvaroore Rational Laboratory 
lh.ivar.lty of CallfoMta, P.O. Bo. S504. LlverBora, CA 

Graphrl Leal Ldoogr.pha (gaoC iBoaraph.) wara nnda ol Lvn 
undargraund oll-.hale retort.: (I) t ha Orcidant.l Otl 
Sb.Ia tnc , n ini retort eonitruttcd for Ignition teal, at 
[’ll daBonatritlon nine at Logan Wash, Colorado; and Ol 
tha back inatle. Otl Shale Inc. Retort Ii near Vernal 
Utah, niaae aaparlaonra dananatrace that gaotoBoaraphy 
■ay be a valuable dt.gnoactc Cool for underground 
oll-ahale retorting prucaaaol. At tha nankinec ita. In-aliu 
tetort, the cecbnlquo delineated the cenea of high 
penaeabi 1 lc, in a area i-iact ten of tha rato.t, At the 
Oeeldantal oodiHad tn-altu niniratort, the tethni qu a 
(Bigao tha hLgh-tanperacure ion# of the retort u|th a 
apatlal raaolucion of about I b, and ahowad lea tanporal 
davalopaanc over a period of eleven dan, 

SI0PHY8ICS, VOL. *9, HO. IQ 

HMD Magnetic and electrical aathoda 

FIELD OBSERVATIONS OF ELECTRO MAGNETIC PULSE PR0PAGAT10S 
M DIELECTRIC SUBS 

Staven A. Arcane (USA-CRRfL, Lym Road, Nano*.,, nhj 
T he propagation of aloetroraagnetie pul ms t n naturally 
occurring dielectric surface layer, ha, bean e« D lnod. 
Fulee duration u.ad tn Field e.perimcm. reported hare 
TV." OB eh * orda '' nanoaecooda with , u |„ 
banduldcha in the high VHF to lov UHF band. The layara 

vara aheuts oF fraah water ita and granlta at 

rang i ag beimaeo W m n d Ha. Both tranavarifl olaccric ITE1 
and tranavarar nagnetlc (TN! nodes wore at leapt ad but 
only the TS propagation could ho Incar braced. Annin, 
ratardinga of wid. -angle reflection and rafraction IWAiiRp 
prof I In. Ware taken nod racordal In a commuou* graphic 
diaplay. The dlaplova altovnd aaay identification ,f 
phaaa front, thereby fee 1 1 itellng ai.jdy of the diap.raljn 
of the pulaea, Tho phase and group Vel.aitlaa of the 

vavr-group packer, agra. wall with the vrlotltl.a 
pradlctad Iron diaper a ion ,.jrvca derived fro* tha n.d.il 
■iveguida aquation. In one rata tho Airy ph.iae ..f 
vaia-packat propagation occurred. The best nuaaure of the 
a? «vo U af th * ,s ' ,,r th » f "iuancy of the 

aOFNYSlCS. VOL. NO. 10 

ovn Hagnot lc and olecrriral Bethwla 

MALTS IS OP EQET|VAIJID*7E rOR THE 3UI LUHBEFiJE P PEI 1ST IV ITT 
«TK008 UB LHC THE RIIO-.V AND Wlu-.' OlgPf.S IT njy 
KJISriVm THANSF.)BH DOMAIN 

rtvrnkaal fOe.il og I fa I Survey of japan, 1-1-3 
Blg.ahl , Vatabe, Ibar aPi, 105 japa .,1 

Ct «4 ,) l''al#n<g In the rei.ar.vlty method. 

. i*j!! n . - ln [V “ F"t»“*lty Iran. fora dmain. The Rin-f 
ane aiir^ Curv - Bi whu- h are. reapcc t ively, leteralned b, 
l"i tranavarae raaiatanen and longitudinal conductance, 
ta aho-n to define thu nayaptotoa ol the raaiativiiv 
iranaforia curve. Model, which gl*. alp-ai identical 
, * 1,a * lw -» elB-iat identical reaiatlvitv 

oqu [y.l am models an be found b, 
«t*ining Bod. I ■ which do n..t change the ah a p« of 

er * ‘ ,{wen * pi-t ->r ih. 

™T; ■"< reui.livitv tranafora cm,.. 

LE.l V ,h °“* th,f ran * e nf Nquf vnlonve of the model. 

1 ■ o4e|, '* n ho ‘’hr dined by changing either 

ibrau.h 1 '! E ?’ l ' hlfko ‘ ,,, ‘ <»■ ‘••Pf vl th* given modal 

£££• ,ta P'» graphical procedure. 
uEOPgyg (eg , vol. *a, no. in 

S?” hlJ eloetrlcnl art hod ■ 

UOTglCAL HODELINfl OF THE INMOMCESEOUS INVADED ZONK 

i Da, ‘ 1, ,,r c *ophyalea, Eocvoa Dni vanity. 1081 
J«n M. tar 2, Hungary) 

Pro.pJrfnI r. 11 “‘‘H* <n *•«' >‘’RR‘"R 

Iia.rT W 1 ^^^roc.rbon coni i its uf thriv cvlindrlcnl 
■ Knnd by IioBugeneaua run! at Ivi t ini . The 

wfaor* . Fapmiiioti Lhe *ono of invoalon, 

conir.n^ d J r . r ^ 1 e,rruB »b-'ncaa Lhu ruaiaiivlly la not 
Tbli ..j, i rt,n *“ I wlth th * dtaianca fro* the bar. hole, 
talutle- . ' °r C ** U taken Into coaai dacat ion, but tha 
Ii „r* ° J!? 0 0,act Fteel direct problon fur auch a can 

* cnaplicatad. 

.PwLu^1h°i[ r*isi at lv It y pruflle can b. 

raaiarlvi a - layer, of huauganaoua 

tha u * * racur.tvu for-ula la dsrteod by which 

eatrul/.i * r pr#blo> e-n b « eolved a imply, Nunarlcal 

inheoag-.i??" }7 T T n f d “ t0 • tud >' th " of tha 

of differ, f “ f ch * *"*«dod aone. Apparant resist Ivlt iaa 
r*Icul.r. 4 *p l «"■> normal arrangacant ■ ears 

rail,, i , °r euvural Badala having linearly incraaalng 
tilfloe d*" 1 "*?’ th * , ° W* evaluated by least -aquarea 
ol tha* .... | l * j ” ch * ORotwIoif elautrltal paramatara 
raiulta .h» “““* l ot throe homaganaoua layers. Tha 

daiarainat <n V *?"* “ Pmctlrallv In 

la»ajl r ,„ il v° r tru " rnalatlvlCy, but tha dapeb of 
U D ,i r _ M | J b« eigni f Leant ly amaller than that of tha 

CI0Pwa<« t . lV,ly 
^OrdTsiCS. VOL. 49, W . ,g 
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^Oroundwatar 

•ttSlTPABai^ , THB IN PhUeKCE OF FRACTURE 0R0HETRT ON 
fKACTUR8n ™"«* 

of Brf riah pJ ScUncti, Unlverair/ 
R.B. Vancouver, Canada, VST 284), 

10 Invaa't'lM,* "ofloitng tachnlqua haa bean davalopad 
^lostata frier cr * n, P or I within ■ network or 

<»1 two Th. fractura network la cosposad 

laagth .55 hogonal fractura natal with fractura 

■PPtaprlita *‘ ld •ffW ehar.etarl.ad by 

plaagg PTObebllity dlatributlona . Eaphaala la 
^liuancaa “" d * r,e onding haw fractura giometry 
flaconttmwi... »'* eraB, P or l within a natwork of 
Oaah a B*nnne , ” er,r * B * The natwork fa aligned In 

•ho dominant ° atl tr,ct '‘ n * mc (s« «•> form 

of th. laHi,/*, 1 1 ror tronopoTf* Tba primary rola 

Pothuay. V- " ff eturo a.t fa to pravlda eomaetlng 
om. . ,n 'ho ■liOcontlnuaua fracturaa of aat 

(■•cribad I.' E hh«t aaaa transport ean bo 

enu| ect lo n har af h* 1 * d tfoo E no*o ° r Eh a 

hoandarlaa i*" th * “P*t roes and dawnittenn 

hl»a th, ’“rlPtlona In frauturo gaoastrF Ohlch 
rtlatlnl , '"crooning tha probability that a 

•'•ough “I 1 or olrcultoda pathway axil Cl 

both th. . gonarally hod to an ircriili- in 

•In. nf deviation: in tha arrival 

tocluda . ... * "Tonltlhrongh fractions. 1 Ennplaa 
lotniag the ,n 'h* nuabar Ot . fracturaa 

hydraulic mr.ji * , '* n o d with tho' dt roo t ion of tha 
‘••llh a r tr.eV* Bt ? r * docrlaao in the overage 
ffacler* — - C ,rw 'wlm (hat sat. Variationa lo 
hho FTobabllltv T'Aloh have the off net of Ineraaatng 
•«si ev r " ,., y , thle « relatively iUc.ec pathway will 
report ,, "tworli have tha appoilfs affect, 

•torture . Th . co tb*' rarleblti ly ln fracture 
oUo akoun of th “ *™«pra patvork 1 

"» iFfaata ” ’"'luenaa tha pignituda nf diaper- 


3130 Grcundwalei- 

Sa^r?siw!^a!=i. , ==sir^: , * 

fl technique Ie. preieiiteJ ta dot" 

S : H:^ 1 E ; «FSCE ; r ,, 

fL TV? ? etflnr nfl lhe mstrihutton of travel liras 

SDts TS 2M 1 a S! ^ 5 “ nl wUh PhTittet fracture 
rlnin- u ,Ch 1 fr dcturqs am l 0F1 g cwimrei to the 

T In th« d n r itUt,y K ThS ? e 5y5tcr - i «•'*'» Criterion 
eoilT vTl«. ^ “If®" 6e cslculaled using » porous redluit 
5?'" k HoHev « r ; ' h «« systems do noi satisfy 
crite rion * because hydraulic efr«tive porosUy Is 

f?r c an £ ? ,ieCL !T" y *»"*"'■ ThS. ev^ Though 

fl ua can be accurately predicted using porous rcdlun 1 
m«l£i 1 0 ? S ! cr iom£ f '4'-tuifl systeais. It ray rot be 
10 accurately predict mechdnical iransport 
u^lng these sane assumptions. 

Hncar ftaaour. Bon., Payor AHOaift. 

3130 G round va tar 

* TECHNIQlft FOR REINITIALIZATION FOR EFFITIFUT ciuins 
««« OISCRETI FERN E L^APPaOACli*"" 
TlBfln H, 1 1 langaiekar. iDapartnant or Civil Enil- 

7M0U ,, h j U,, u'"r n *. ill" Un,V - r ‘ 1C >‘ ««.go. UI 

7D803), N. J. Morel -fay tou .1 and K. L. Verdin 

ralnn , Dmrl “ l •« h " l( l« of Mnlt. dllfor.nren la 

10 • olv ‘ Portl.l did. rent ini 

*" oqulfere iDausMin.,, 
Equatloni. Tbla lachulque ueee the known Initial con - 
dll one at tha beginning of tha tin# .tap and tha n.t 
axe I (at Iona acting or tha aquifer during iha tine alop 
to compul. rh« unknown head, at rh, and ot tha tic? 
■ tap. Thla proeodura raqulren the anlucf.rn *1 o 

ganerally larga nyacem nf BlBulianaoua equal lena {equal 
to tha nuabar of nodea) ■■ aarh ilnulatlun tic. *t,p. 
Such an operation may bacoaa vary costly lor tvpea of 
Baoa gaunt problem, wh.r. g.n.rallv largo aquifers fa... 
ro be alBulatfd at ahrtt n M a tara for a long i | D , 
borl.on nutaroua iSb.d. a technique which use. ih. 
disc rat* k.m.l approach and which requires (ha anlu- 
rion af tba aarurat.d flaw aquation icr a mail 
•conning grid .yarn fe, . f tu elms .trpa I. pt.s.r.ed. 
Thaaa aolutlona for f,w p.rloda ara u.ad to aiaulaie 
th. head, m th. total aquifer for long tin. her Ilona 
hy a ■ Imp la dlscrato convolution. The capsLIUtv nf 
tho tachnlqua tu handle point oxcllai Ions and to pn- 
dlct point aquifer drawdowns ora dvr.onat rated . A cost 
compariaon la aada betwaaa the use of this t.ehn|., ul 
and the conventional (Inltr dlfrarence technique 10 
aolva a Iasi aquifer a Inul at Ion rmbler. -urour.duaier 
modeling, Unite dlffetanca, grounduatei taniganrnt) . 

k-otrr Reaour. kca. , Po r .ar *vl077. 


UoO Runoff and Stroomflow 
A lihURISTIC METHOD FOR HMIURKMkUT AUD 
CHAKACTkBlggTIOS OF RIVEN HhAllDER WAYF.I.CHdTlI 
3 3lr,nocb <3 India National Lateral orla, . NHU;il 
Repository Farlo, nianco •aaoaainanta, Dlvlalon HIT, 
Alt-uqu.rqua , Haw Hwtico BUSS, and A F Rao 

Historically, maandai pijnform dala have buwn 

analy.kd by varlou* wtallstleal and gccaetrlial 
technique., but unesrtaliity par* let* about, the 
wavelength, frequency and reference geomotry. 
Thernfore. r«n.d»r w-tvei-nyih , ,, ,i \ i, , |... 
tour lor ftoqiMncy JonaUi by Fowl »p.- , r , | uiilyii. 

In tarns of hLetarchlcel center) Ir.o „ a tafar*i,c« 
geometry, eliminating jobs of the aubjecllve blue 
aaaoclatod wLLh Wavelength oeaeuremanLa Equally 
■ paced sampling point, ware located along tho taLuag 
of meandering itraaBa. Suple vnluea war* neaauied 
■a the perpendicular dlltaece to a rnfarenea I Ina 
connecting osandar-betl nld-polntl. Thin line. 

Ltaelf meander log , conntitutea n rLver’s 
ee-ond-order meander ftequancy which k. analysed 
with re.peet Lo a atlLI higher -order refarenca 
linn. Sampling along the talwag altanuataa tha 
■pactral ait last as of natural frequencies of 
meanders. Corractlona ara obtained by cull Ip lying 
frequency peaks by the alnuo.Lty of the study reach. 

Ha tor Rcgour. Rea.. Taper 4Ul>8Dj. 

1 I A0 Runolf and icrBaariou 

aiASKW IN 9TREAMF |.<W IN AH IIFSBICIDE-TKEATED 

RIKTIIN-JIINIFFR NATEP3NFJ) IN ARIZONA 

Malehna B. baker, Jr. (Rocky Noun tala Fore it and Range 

Ftpurlmeoc Station. Tampa, ArLaona. US287) 

A lAT-fan piny on- Juniper watarnhnd In narib-eantral 
At liona was aprayad with a batblcida olxtuta la bill ell 
ovuratory vegetation. Altar B yea in of posthirMcLda 
evaluation, tha dead tree, wan removed, Tha harhlclde 
treotnanr tndneed an tneiaaee in annual ectadaf lov of 
about IS/E. There ie aa indication, that after tha dead 
traaa wars removed, etraaofjow was reduced tn near 
pratrantbent levels. (Water yield, waterahad manage- 
nancy. 

Valor Reiout. Pea.. Taper 4HIQ14. 


3190 Techniques l Reservoir Operation) 

STOCHASTIC DVKALIIC PROCRABHKfl UIDELS FOR RESERVDIR- 
OPERATiOH OfTIHlZATlOM 

Jery R. Studingor {Depirtoni of Envi ronnental Engl- 
neeriDg, Cornell Uni vanity, Ithaca, Haw York, 148S3J, 
Bole P. Sule and Hants] P. Lo ticks 
Most application! of stochastic dynamic programming 
have derived stationary policies which use Uia previous 
period's Inflow as a hydrologic state variable. This 
piper dove lops a scochaiUc dynamic prog naming nodel 
which employs the best fiirccast of the currant period's 
inflow to define a reservoLr release policy and id 
calculate the expected benefits from future opuratlons. 
Use Of the boat Influx forecast hi o hydrologic statu 
variable, instead of tha preceding period's Inflow, 
resulted In substantial inprovenonts in ilnulncud 
rot or vo I r operations with derived stationary reservoir 
operating policies. Wilis these results are for a dsa 
st Aswan in the Nile Rivar Basin, operators of other 
reservoir systems also hue available to thorn Info ru- 
ns lion other than tho preceding period's lnf|ow which 
can ba used to develop iaproved Inflow fomuii , 
[Raservoirs, optimization, stochastic pnceaiea, Aswan 
Pam) . 

Uacar Reaour. Rsa. , Toper 4UT933, 


3199 flaueral Hydrology (daetharaal Raearvoir Inginaarieg) 
THE ERA TLA GEOTHHMAL FIELD, ICELAND I 3. THE 0UEEAT1W 
CAPACITY OF THE FIELD . 

0. S. Bod union (Earth default Division, Lowranas 
Berks lay Laboratory, University of California; Serially, 
California, 94)10), X. Prusaa, V. Btafouaeea, end I. T. 
Eliasian. 

This paper praeepea analytical and numerical itWiei' 
of tba ganarttfng capacity af tha Krafla field. A general 
luopad-parsnatar, nodal la daVelopad, which can ba mod tb 
obtain rough eitUetae of the (amaratlnt cipaalty af a 
geaiharaai field Naiad on the aiaa of tha wallfial^, tha 
■varega formation poroelty, agd tha ooount of racharga to 
tha ayatim. The, nodal fa applied to the old willfleld at 
Era f la. Kir* aopb fat icatad aalcwlationa or tha aanaraiiag 
capacity of the Ufli'NilfaN alio parfaraad ualng 
d fair (but ad-paruaced node la. . Two-dbaanaloaal acaal taodali 
of the wartaui raaarvslr regions at KrAfla Ara davalopad 
and their ganSralji'ng Capoeltiaa (Wg{. ' A * 

rasa Its obtained i fad fa at a chat the oldwllffald can ; 
auatdlA A at era prOduetiod of SO IN, for 30 yaora. Iha 
■Itinotad powae potential of the nfW. wallffaid U 20 m a . 
for H years. TO obtain the raqulred' aceam production 
■avaraL addltiaaql.valla “T bs drilled in the old ifid caw 
wall flalds. (Qeqapa I hydrology, groundwatar, thlrmil 
prepare lea) , . : ^ •• 


“ y4rol ' > *’' Wwlheroal Raaarvoir r.n B loa» ing) 

s“te^“ L " ILD ’ ,CfiUND: *■ 

«. 8. Rodvaraaon (Earth 9c lance biviaioa, Lawrenca 
!•*??? L *bor«tory p Unlveralcy or California. Berra ley, 
California, V4»0J, K. Prime, V. 9cifan*aon, and E . y! 
Ellaaaon. 

A model „f lho of thl Kr>n , re „ rvo£r 

■yalan In Iceland haa burn dovelcped. Tho nodal canaiata 
or a vertical croa. i.ctlon that include, reservoir. In 
both old and new vallfteidi. Hie pbyultal procc-..a. 
conatdarad Include »■■■ (ran apse I , conductive and conaac- 
tlva beat Irani far au boding, and condamai ion. Natural 
???! i!!"’ L ° ■"rfowBanlle.iatlea, (epringa) ara al,o 
I?™ fi . Q °f , " tch6B «"l All rafav.ni data 

rcom Iha Krafla field. Th, natural flov af h„i riufdm 
through the rciervolra fa animated at approifaotaly 20 
u , V" ■ ,c,ptn * •“ aetfate epringa const ttutaa tha 
bulk of tha heal loaraa In the area coda lad. Conduct lva 
neat loaaaa through Iha caprock are epproalaately I ll/m 2 , 
end hail recharga from below la about 2 Vftt 1 . {General 
hydrology, groundwater, the real prepare lea). 

Water Beauur. Roa., Paper GUI 041 . 


Oceanography 


471) Circulation 

VERTICAL STRUCTURE OF THE 2 DUAL PRiSSUEL GRADIENT IH 
THE EAhURji EQUATORIAL PACIFIC 
L. J. Hangua end S. P. Hayes (Pacific Marine Environ- 
mental Laboratory/KOAA, 7400 Sand Point Way HE 
Eaatlle, Wgahlnglon, 9S1ISI 
CTO data from tha IfOCS and KQRPAX ripartmrnLu wrre 
used to conaLruct a Been rural praasurr gredlanL 
prall a betvaen II0"W and |50»W for iha 1979 lo lull 
pra-kl Kino lima period. Tha atoen zonal oral aura 
gradtanL rolarancad to I0M db had a v>|ua of -4.1 . 

10 a a at iha aurlace and dacreaaad lo wit bin two 
■lends rd arrora of ,-aro at 2DQ db Balov thl. .lapth. 
tha Men ui not atgnifuanily dll fare ni Iron, rare. 
UavtaLlona from thla Bran ware not ralatrd Lu (luclui- 
41 “ nall v avrregrd ronal wind .trass l.rivrnn 
ISO h and NO W. Reihrr, Lba larged dvvlaliuns, in 
huiaal apr Ing of 19 79 and 1980. appear rd lo bo esaoi I- 
ata.1 with Itril vaiLlcal mode Kalvln wjvn pulses r.ropa- 
gnling eastward alotig l hr oqusto r. 

Tha 19 79-81 Kin l-rahlr wai alju used as a ralarauca 
to aaanlnr variation! In J-u .,1 pra«%i„a gridinr.l during 
i hr 1982/81 KHSfi -»i-ni Ihr m suriuir wja mar a 
sharply Hoped upward from cun tu wal April and 
SapUmhei 1-18; ha loro and nrar Ih- boglhblng of Ihr 
ovnnt. ]|,r surface nl«p- val bolw, noioul tn April j„d 
October 198 J. Vrillnl prorilrv ot ihr zonal provaurc- 
gradient davmllona abowad largo i high vartlrei mode 
contributions during tba n V er,i than in tba pra-avaoi 
■ amplea. I Equator la I pressure gradient, El Hi no. 

Kelvin Waves i 

J. fivophys. Dos.. C, Vsprr iUfOb. 

47tO rcoa leal 

IIIS EH131TIVITV CT A CtZ-DIHLNS IUiAL T HtRJtODk llAM 1C SEA 
ICC HCC'EL 10 CHANGES III CLC-IDIITSS 

I. F. Shine (Dopnrtmunt of Ateoajherlc Physlcs.C 1 jr,,|*]cn 
Larorutorv, Color. I ox I >pu, U.k.l And R.o. Cr.tre 
A thorco-jynau.ic »ua [co/laud ro.lul la us..J tc .istuna 
the iBfvriir.co <f olc-oi never ebanq.-s to acdollwl Uw 
IhitlMH. For roql*„s of v liber |ar:.lnant ruftl-,,ar 
lev c-r eeaio-n.ij h-.i tea. tr.e cloud otnum vdriat L:r,v r.jvu 
tulnltal; iittlu iniuct. sowever, for rc-jlcr,* wh-ru ir.o 
prvaar.c- vf vonn.-r ten is vorloblu Tree, your-lc -yo.n . tlx 
l -edlc.vj KC tr,lchr.o»« u atr-ivily drprrW.t or. cicwJ 
CvV.ir. In ,riir j 1 , with a six- covoivJ aurf.icw, j*. rt-oa- 
ud * l>jd I a., Is tv turfucv fcllnq *Mli ln-rrwuavd cli-id 
■llvow riso 1C a urlan wair>lr.q. Fcr a rnl'.ir..; lj» u 
aurface. Mu i av*rse ,-tCUra. Thu ua c:dnl r*0|«.nn. i i cc 
la to: Icn-j ic-r ir.iar ir.r.ual v.ii tut long ir, rlCud .li:*ur>t tu 
nwylaln ihlrrmiriwal varla'ior.s In U« Mile inass ul.J 
tstenr. Nsvarihi-Usa, tin inpliw-atlcr, | , r,» ,uaolta is 
thar r.unancai icc-doiltoq of aaa lea diatrUutlcr, requires 
acourata clcud data or cloud prediction, end that trrn.la 
-n cloud c-ur-r nr- 1 »<>o •- ilunl f I c.,r.- r-’H-irl-s- lira |i, 


Wafer' Ramr. gas. ; PapXc IV104J- 


J. Cwophn. Rao., C, Paper iCU-0i. 

4760 Sea Iqd 

A COD FLED 1CE-CCE4H NODEL DP ]CE BREAK-UP 
AND BAnDIHa IK THE IMRQINAL ICE ZONE 
O.E. SnadatNd (University of Oslo, Institute 
of Qeoptajilos, F.O.Box 1022 , Bllndern, 

N-Oalo 3, fiorwey) and L.P. Read 

A acupled Lom-oDaAn nasiei-leal nodal Tor tha 
marginal iaa zona la oanaldarad. The nodal 
oanilsti of a nonlinear aaa laa nodal and a 
two layer (raduoad gravity) oeaan nodal. Tha 
depandenoa of tha ufwolllng raaponaa on wind 
abraaa dlraatlon la dliauoaad. Toa raaulta 
oonflrn eirllar analytloal work. It la shown 
that there axlat dlractlona for vbloh thera 
la no upwelling. While other dlraotlone 
give nialnuoi upwelling In tarne of the 
volume of uplirted water. Tha lea and ocean la 
aouplad directly through tha atraaa at the 
Lntarfaoa iaa oosan. Aa lntaraatlng oODaaquanaa 
of the ooupllng la found ln oaasa whan tha Ice 
edge la Almost atatlanary. In thaae oasaa the 
loe tends to break up a few tenths of kilometer* 
inside or the Los edge. (3ea lae, lot edge 
upwelling, Los break-up). 

J. Csopfcys. Res., C, Paper 4C099Q 


SIMILAR ITT OF THE HIND WAVE SPECTRUM IB FINITE DEPTH HA- 
TER. PAST 1 - SPECTRAL TOSH 

E. Bourn, H. Gonchar, V. Baiaotbsl tMaz-Planch-loaelcat 
Mr Ha Leaf ol ogle, Bandssiir. 55 - GEOHATlKDH, D-2D0Q 
Hamburg I), Federal Republic or Garatnyl and C.L. Vincent 
A 111 f similar Bpactral shape (tha TKA-ipacrrua) to dua- 
crlba wjndvavaa la water or finite depth ll presented. 

Tha parametric ipaeusl fora Is daptb dependent end an 
axiaaaiun af the deep water JOMBHAP-apartrua. Tha beha- 
viour of tha spectrin In frequency sod wavs number space 
ia dlscuai od. Ab out 2800 apuctra asiected from cha thraa 
data aata IIEX8L scons, HAREEH, APSL0R) are Investigated 
to show the ganaral validity of the proposed aalfalaflar 
■pactral ihipa. 

J. Gaopbya. Iaa., C, Paper 4C100I 
4763 

A THREg-OIHEHHIONAL ANALYSIS OP MARINE RADAR IMAGES FOR 
THE DETEIHHUTIW DP OCEAN HAVE DIRECTIONALITY AMD SUR- 
FACE CiniEHTS 

I. ft* Young, H. Rosenthal iHoX-Flanek-Iuaticuc far Keiaa- 
rologla, fandoaatr. 5S - GEOUTIEDM, 2000 Hamburg 13, 
Fidaral Ropublio of Caroany), and P. Zlmaer 
A tlma aerlei of phougrapha from tha radar aeraso of 
■ conventional marina radar 1 * analysed lo dereralnu tba 
thraa-dlaenaiaiial E(kg,kj,u) spectrum. Significant spec- 
tral energy density is found only la the Clara vicinity 
or ■ ahull In k,u epaoa da lined by the dlaparaion tola- 
. cion. Sites correal a influence tha dlaparaion relation 
- they Bay ba ds tax tad by the proeantsd method. lo tha 
wave apactia an am singly high aignal to onlaa ItVeL has 
bseo obasnsd and thooratieal teas das for tbls roault 
vara glvko. (Tvo-dlmenslunal, ehtos-diaanaiani! wav# spec- 
tra). 

i. Qoopfcy*. Rsa., G, Paper kClOOl 

4765 fturfaes vavea, tides, and aaa laval 
ni DianiBvnox of husuud and iimduted wave niars 
AS A FUNCTION OF SPECTRAL 1WS 

0. E. Pbrrlitall (Shall Dakalopmailt Company, Ballatre 
EaaaSrch Ctatar, F. 0. Box 411, Howaton, Tana 77001) 

. Flrat order tbaary predict, that tan cross 1 tl| wan 
halghta should have ■ Say Leigh dlatrlhstlea, bat Boainrad 
vara, ara slightly smaller than tha thaaratleal 
predict Ion. Sugg, a tad asslaoatiOaa for this dlasnpaaay 
ban 'Inalndtd lU aonllmsrlty of the vxvm aurlixa, 
llaltstloss so halght du* to hraiklug, and tho affect of 
■pactral Width. In ■ recant paper, Tayfvn shoved that 
Lhu aha pa . of rha apSatrm Inf lmkiKaa tba halght 
..dlatclbutfaa banalisa tha wan mtselOpa baa dirrarrat 
aapUtudai at tha tlu of tho orsst aod trough. Vo hm 
compared tha distribution davalopad by Tsjrfa) (a 
aiauUtod vitas with dlffarrat spectral ghapaa aa wall si 
to obaomtfaaa sod found nasIUat agtaraant, Iha 
tkaeratical, aladfated . aod - maourad wava - height 
dfatrtbatiau agraa to wlthla ana parent la height. 
This . rtsalt relnforcai tba cancels ioa that linear 
flauaalaa alaulatinaa aaa raproduca oany feat urea of Ntll 
kazaa. 

. J. Osophyq. ba. , C 1 , Paper 4C0iAl 


AGU 

Congressional Science 
Fellowship 

Tlu.' individual .selected will 
spend a year (September to August) 
on the staff of a congressional 
committee or a House or Senate 
member, advising on a wide range 
of scientific issues as they pertain to 
public policy questions. 

Prospective applicants should 
have a broad background in science 
and be articulate, literate, flexible, 
and able to work well with people 
from diverse professional 
backgrounds. Prior experience in 
public policy is not necessary, 
although such experience and/or a 
demonstrable interest in applying 
science to the solution of public 
problems is desirable. 

The fellowship carries with it a 
stipend of up to $28,000, plus travel 
allowance. 

Interested! candidates should 
submit a letter of intent, a 
curriculum vitae, and three letters 
of recommendation to AGLl. For 
further details, write Member 
Pn grams Division, American 
Geophysical Union, 2000 Florida 
Avenue, N.W., Washington, D.C. 
zoook) c»r telephone 462-byoi or 
800-42.1-- 2488 outside tlu* 
Washington, D.C'., area. 

Deadline; April l, 19S5 


4799 *,enef |1 -C»4S.'.4l Oin.illlCS) 

LOCAL HIM) FORtlNG Of A COASTAL SEA AT SuB-IIiERTIAl 
FREQUENCIES 

J. h. Hals (Science AfplicaHam, Inc., 2902 
Lodgapole, Csl log* Station, T> 77640) and ftootrt (j. 
Reid 

An analytical, norral rode, two-layer nodal (i 
presented vhlcD gives tn* response of g coastal rralon 
to local »lnd forcing. The moasl is linear wo i* 
developed In frequency space, tn* latter allovinu on* 
to compare the model responees directly »lin me 
resulti af currant ratcr/mind data spectral and 
coherence analyses. Tn* theoretical daralopnant 
Indicated tha rcqulrarent or a rrlctional parameter In 
both the barotropie and bgrocllnfc rodis to balance 
thl wind it raig at lowr fraquondes. E'perttisntatlon 
Kith the nodal and current and mind data collected 2u 
km off the 7a>as coast showed the requirement for Loth 
frictional er racts throughout the sub- Inertial 
frequency range. 

Kith appropriate rrlctional piraratars, the nodel 
pradiets the response or the Tetas coastal region to 
local wind forcing quite well using data fret the fall 
and winlar or 1978-1979. Miwtvar, during the surrer 
of 1978, the nodal conglstantly under-predicted the 
■nargy levels of th* currants. Sine* the sumer is a 
period of loa wind stress energy for th* Texas shelf, 
thla undar-predietlon most likely Indicates the 
presenci of non-local ly-g»nera ted shelf wave 
phennmana. {Air/se. Interaction, coastal dynamics, 
analytical model). 

J. Cupbya. Baa., C, Paper 4C1003 


Particles and Fields — 
Interplanetary Space 


3340 Shock wave. 

CHARACTERISTICS OF ENERGETIC PARTICLE EVEJTT3 
ASSOCIATED WITH IITEBPUNETARY SBOCES 
K.-P. Vtnitl <9 pica Sc fame Dap. , Elite, 2200, A0 
Hoerdvi jh. The M.tbar l.nda) , B. Rainhacd, T.R. 
lavdanoa ud E.T. Barrie. 

Vr pcsas.i obiarviclona ut m, 33-1600 kef proton 
Intsn.lty-tiM prof ilea ana the akuHlwntlqiul 15 - 
56 laV uliairapy diair Ibutiana lemdid during two 
Interplanetary ..luck avail an IBEE-3, and dlacuti 
thaae in tha light af currant parti. la .eealaracian 
B0d.li, Tha larga 5 April 1979 evauc aiaBciatad With 
a quatl-perallal aTiaak ehoua an axtanfii Caraahaoh 
regius with a at rang iwcraaae of the upicrart proton 
flu., ■ lowaliraa pUl.au -I ikf prof t la, upilr.as fleu 
Iron th. ahach end domutnaa isotropy in the inlsr 
wind lira ol ralaniKt. Th. imall 9 March .1979 arant 
hit a ii rue lured imoniity-r |ae prof ala, a narrow 
ahach aplka and ani.Dtrepic angular dlatribalieaa bath 
up- and daim.trara, tha anlaatraplaa Lnrad lately 
behind (hr ehock exhibit (ng on Intenaity prak at pitch 
■ogles arouod 90*. The April event raprtaantative Tar 
a elan nf large Energetic Storm Pamela (ESP) oveata 
■haw. omy oliairttinaal laataraa which ara la 
agraaptai vlLh pradictlMa soda by dlfr.ilva ahach. 
■ccalarat fan modal a. The March event representative 
for a dor. ol avanta with irregular pculilra and 
■Fainly aiaaciacad with quaal-p.rp.ndicuUr , ihockl 
■xMblta (aacura. which ara characcariaiic of shack, 
drift Accelaraclwi. Ha craclada that kaih-ACCalaratioa 
oodala are opera civa ih aaanelatton with 
intarplonctary ahocka. Clhdck U.Vaa, csoalc royal 

J. Cnopliys. Dan., A, Faptr 468121. 


5340 Shock Haras 

HOOlFICAllO* TO SHOCK FITTING PftOGIU 
H. H. jtauu LPlanabary Hitnatra^htna Branch, BftSA-GMdard 
Spooa FklghL Center , (b-Mnbelt, Maryland 20T3U and ft. P. 
Lapping 

A acdillsd rone or Un Ltpplng-Argintlaro single' 
■pHoaraftf shook normal dati'Bl nation praMadiira la 
presantad, The mod triad ratbed Incorporate* a aluplA 
prodLotor-oorraqtOr algo- U ha whlab allna a faatar 
ooDvargsua rata and Us mi or average values ef tha 

C FN"Rt»ra fbr the atartl'm viator , (SlvocR normal 
Dbnlqnka, solar Mod plaui, migntliu fielda). . 

j: Onophya. Baa.", Ai Caper 4481)9. j 
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Chapman Conference 
on 

Solar Wind-Magnetosphere Coupling 

Convenors: Y. Kamide and J. A. Slavin 

February 12-15, 1984 

Jet Propulsion Laboratory, 

California Institute of Technology 

The purpose of the conference Is to focus attention on the solar wlnd-magnetosphere coupling prob- 
lem, to provide a timely forum for the exchange of Ideas, and to promote interdisciplinary collabora- 
tion between the various solar terrestrial investigators. 

The topics to be addressed by the conference will Include: statistical analyses In solar terrestrial 
physics, geomagnetic Indices and their predictors, response of magnetospherlc boundaries, current 
systems, and plasmas to Interplanetary conditions, theoretical/experimental coupling functions, and 
applications of numerical simulation theory. 

Program Committee: D. N. Baker, Los Alamos National Laboratory, S. W. H. Cowley, Imperial Col- 
lege; D. A. Hardy, Air Force Geophysical Laboratory; Y. Kamide, Kyoto Sangyo University; J. H. 
King, NASA/Goddard Space Flight Center; L. Lee, University ol Alaska; R. L. McPherron, University 
of California, Los Angeles; G. Rostoker, University of Alberta; G. L.SIscoe University of California, 
Los Angeles; J. A. Slavin, JPL, Caltech. 

Information circulars regarding this conference may be obtained by writing to Solar Wind Coupling 
Meeting, AGU, 2000 Florida Avenue, N.W., Washington, D.C. 20009. 

Abstract Deadline: November 1, 1984 


5340 Shock Waves 

THC SECOND OMilR IHEOflV OF ELECIROrOGNMIt 
HOT I0» BEAM INSTABILITIES 
5.V. Gary (5p»c* Plivi Fh/jlcs, ES5-B, los 
A 1 jro I Njtloni | Laboratory, Loi AlaTOS, M 
875 IS) and R.L. Tour 

The hj.p-oJfLlcle Intcrictloni Of A hot ton 
tsi-i sir* bring a Ion'S a nsgnelle field $ *r» 
iLuillcd. A want- order theory of electro, 
rjqnet It instabilities In a homjgenou), col- 
ds lor less plaiu at propagation parallel to 
« It used. The to Instabilities most likely 
to Be driven by s hot bun are the right hand 
and left band resonant Ion Bean Instabil- 
ities. If the condition, necessary for the 
validity of the theory ara net, the t . s mles 
•re found to reinforce one another. Tnat Is. 
each node acts to produce a bean anisotropy 
-bleb reduces its avo gro„th rate, tut en- 
hance* the growth rate ol Use other. Thu* 
this theory predtett that, whenever lufft- 
c lenity hat a r 'diffuse* tons are found at a 
coMHlonleu shock and the plain* Is luffl. 
dently ho-jg*neous that slgniftcant wave 
growth is possible. Ion bean Instabilities 
mtt act to produce a nlnura of both right 
and left hind polarljed HiO-1 Ike waves. 

J. wrvph/i, Bci. , A, Paper JJ8U* 

5]SO Solar wind plasma 

TEH POP tL IV0LUTI0V Of THE 50LAH WIND ADD TUX FOflMATION 
or A STABDim SHOCK 

Ihadle a. Hathal (Hanrard-SaLthaealan Center Tor 
iitrapttili,, (0 Oarden St., Caatrll|i, PA 021381, 
fobert loiMr 

The temporal araUtlm ar the idIst wind »db opt 
steady atete to another la axplored when aonentua 
tipMltlM produces wulttple arltleaL points In til 
flow. Va ilw that thi wind alwiya mini la alee to 
a nan steady ltata eoapatlbla with Ilia solution or iho 
ataady stata aquation or nation. However, for the sans 
Initial atata and. itfsoilael aayaptatia eonmtin 
depoaltion rata, the tin porn I erolutlon pattern of the 
wind depend* bo the detallad llee htatory or necsaatui 
addition, tod la tharafora eat unique. ThLa feature 
play* an Important ml. In the particular caae when 
xultlple (three tn Shin atudy] ateady atataa natal for 
Identical tguidury oondLtlonfl aaah oos or thiaa 
aolutlona la thus ehcvn to bs phyaleslly soonsnlble. 
Tha dala.Ha or tha tewperat evolution paltara or Uia 
vlnd reveal tha rarest loq of s shock dUconttnulty 
“bonaiwr the rlow tecoeea aoparaanlq at a aritloal 
point upstream from tha loltlat ana. ir the flew 
raoalna aufantnlo et that loner critical point tha 
shook nan t-»o tn a Blinding ana dapandlnp on tha 
■Iransth and tha lasparal hlatory of taaMtun addition. 
Tha reaulta of this atudy triLeate that tha tic* scales 
required for the solar wind to avoirs tatvaan ataady 
states La of tha ordar or 30.(0 hours. Furthers: ora, 
the results alao reveal the Intaraatlat and novel 
phanwanon that a standing shook la vary llkaly to 
darolop In tha inner solar wind flow within this tins 
rraaSI tn parllcular. In ooransl hole raplora with 
rapidly dlvorclni Beonsirlaa. (Teaporal evolution, 
nultlpla wtnd latuttonS, staodlng anooksl. 

S. Casphya. hi., A. Paper UHU 


Particles and Fields — 
Ionosphere 

5SIQ Auroral fine Jjgnetlc efhets 
tOjpijrEO HM-LtrimnE nv.s'ric fields 
k. lun (inoph/ilcal initfuti. Unlvariitj of Mam, 
Filrhinkt, Altlka, Hfilt), S.H. Ahn, S.-l. Aksiofu 
and i. <«i Ida 

ilignutlc dliturbineo Molds fn the milio lalltudo 
irt cd-vutti it S-'nlnuto Intsrvats for :iirch |f, LB 
«nd It, l»fl fro.a th* dlstrlbutlan of the high 
latltul* lu-Mtpharlt curr«<tu a which •» detor-Mnovi 
Iron tin tl* MS iwrldlin cnitm of najnntanotars 
throujh • niswrlcal uadsllng nolhoi, Eieh high 
latitude eurronl s«g«int li dtimed to be tonniewd ta 
tel (upward and downward) fleld-illgnod twrints along 
thi dipolo Mold lines ail • cloiuro currant In the 
equator! j I plana of thi nignitospherQ, It I , shown 
that • significant P*rl of tha <-\1d.lle luftudo 
nignoUe dliturbineo floMl con l)B raproducM hy tho 
floTiit of soth Uireo-dlnsnslentl currant In 

af ran unt with dor Iter Hollas, tha field-* 1 Ignod 
current signed li Mve, la ginanl, the lorgtit contrl- 
iKitlon to both the il and n co"Voneniv (n the ifddla 
litltu<le. The dlf forences hetwaon un obierred end 
cooputol Bignotlc fldlds are d lieu tied In do tall. 

1 1* gee tic Meld, currant! 

J. Gsuphys. lad-. A, Paper Mlbll. 

ISIS interaotleBt Sat vie a Vnie ud Pact Jet >i 
THE I/- SHELL ltd IPH OP IKHKAHCt fuO VATU DtHTED AT 
CHXJND- LEVEL AS A LOSS HECHAMUM FOR TRAHID BXCCUX3 > 
88 UV 

W. L. tahof ILoekhaed PAlo Alio luurck laboratory, 
Palo Alta, Call ram U J43W, J. B. bain, B. E. 
CalnaSi and P. ¥. .OetJeVa . 

Tha objective ef ibU paper le to Ideality tha l/-etMU 
ntioa(a) where waves aalttad at around level aay pUy a 
al|Olflcaac role «e a toee aeebietem for ndiatloa belt. 


electrons with energise bPd>i 68 keV. Hill aiieaiaiat 
la aade poaalhls by atudy In* tha dey-nl|h{ dlffarsacoa 
(n Inner bell electron precipitation and tsaperlng wlrh 
tha known stronger crinaoteilan at waves through tha 
Ionosphere at ntglit and Lho known hlghar daytiat 
inisnellias for envoi of natural origin ocher than 
ll|hln|p|. Intern It lea o( o lac irons trjpptd on drift 
ahalla wlt(c.h dtp ha law ms level is Lha dranaly ecu uisd. 
to study tha ratal of loss Ira the red lac Ion halts. In 
lf/9 lho Inner rad la clan ball Is ihown la hnva had tha 

following unique fee Cures far electrons * 6B hoVi I) 

tha rate* of proctpltarloe frea lho radtadon bates at 
longltudOb wait o( IbO^t ware algnlf Leant 1, greater near 
a Id night than near noontime lor L ; {1.6 - 1.2) I) at L 
: I.7S lha nl8hctina races of Injection showed little 
carralntieo with the precipitation an other L sheila In 
canttamt mth tha daytiaa pcacIpUmtlan tn which a 
algnCI leant correlation aslatad with tha praclpttacton 
rates thrviishout the rang* L ■ 1.2 * <.0, Frcm these 
raptrlcal finding! ono concluJea that In the heart of 
ch* Inner radiation bale Lightning andfor trananUtar 
genaratad ua.oa aaLttcd Iron ground lava! ptabably 
played a algal tit ant tola In precipitating slactroni > 
66 kaV at nl|bttlma. BeLow tha rag Inn L • 1,6 and above 
L > 2.2 tha obiarvad diurnal virtarlona uar* much leal 
pronounced. Indicating that ILF wnvnn celt tad at 
gtauad-tivol vara not tha asjar aauycs of precipitation 
la thta range, (gleet ran prat Lpt tat Ion, loss aachanlaa, 
radiation ball alactrona, (rannlctar wa<aa, VLT wavaa, 
lightning). 


J. Goophya. Kan., A, Paper AA10S1, 

5560 Particle Precipitation 

A CCOHPtHATtB SATtUXTK *HP CUniNDSAatP STOUT or AH 
INTENSE EUCTlOH PWCLPlTATlilll 8P1KK OVES THE HQimmFLN 
MLAF CAP 


naly Croat wai NcudLea By racoraing Faraday 
roc At Lon angle dC tha ETS-13 gooa tat Iona ry 
satellita ac Limping and Kaohaiung whose aub- 
lonoar'berlc point* locate reapacclvaly, at 
23.0°N: 121,9°E and 20.9°Nj 121 . 1<>E. and are 
about 280 Kb apert. The moults ahovr that the 
apadal correlation of TEC at equatorial crest 
region is iBnilex than that at other place* . 

The day to dey variabilities o£ TEC differ- 
encue butwaan two sublonospheric points are 
quite larp.e. The day to day varlabilltloa of 
the fountain offccc seems to play an Important 
role- 

J. ceophya. Das. . A. Paper tAOBJO 
5580 Wave prepngatfan 

BRA<% KACFSCATrEH FROM PLA&HA IKMOJWCEHEITIES DUE TO A 
POWFKfl'L lur.tJSPHEKlCALLV RlfLtCIPl RAHIO-UAVE 
i. A. Pyjor lAr.-.-lb', Ohsurvatvrv, B..*, 0V5, Aruulbn, 

Puerto Rica 00613). P. I. DJuth art* C. A, liemulaa 
buhncHtor turn quaaipetlodtc Inhtanganoltian in Ihn 
olactxon denalry , ganaratad by a powerful tonanpharlcally 
raM acted wave, have been obaarvsd at Araclbo. Tha 
beckscauar was uoro lntansa by about to do than that 
ct. served earlier by aLhar workarw at higher latitudes. 

It IS suggested that the oitccaloua lonoaphortc absorption 
was n roster In the earlier exparimaata. (lonospharlc 
radtf lratlan, man^nada straitricatlon, pondorooutlva 
farce). 

J. ucoph/i. has. , A. Fapvr JAubt) 

5590 lnicrunrotB and Tachnlquas 

THA tNFLECriOV MINT KETH00 OF PCTKRNINIIK I10NETKR 
(|U1EI DAT CHRV81 

S. Krlahotavasy, D, L, Datrlck and T. J. foianbarg 
(Institute lor Physical Sclaoce and Technology, 


V. tr Ishaf (LacUiead Palo Alta Raaaarch Uboratary, Pile ““‘varsity of Maryland, Col lag. Park. HU 20*42) 


Alto, Call Ionia HIM), T. J. Rosaoborg, L. J. 
Lamwrottf, J. 8, Reagan, H. D. Voaa, D. V, Hallows, J. 

R. Kllnar, g. E. Gaines, J, Xobllla, and R. 0- Joiner 
An alactroa precipitation avast has been Investigated 
with brsasatrahlnog a-raj sapplog data taken ftaa two 
nstal 11 res and with ■ratndbtisd rlonatar and nagaeteuter 
data. Tbs amt occurred rear 2300 l!T on 27 Jana 1982 In 
tha vicinity at gouth Pole Station which was In tha 
duk-aldnlght local tine itetor. The sain praclpltstlon 
“« aimlnid with a palmtl-nvlgg waitwird alactrojat 
and produca* tha lsrgaat ileaatir absorption (axcaadlng 
10 do ar 30 Ms) records* during 1982 st tbit station, 
Tha feature aualaad In derail here la eu Inrnnae epIVe 

of - 10 aacaada duration and Halted apetiel extent that 


A computer technique la daicribnd far dalaratntcg the 
(kitat Day Curve (QBC) ftoa rlonatar oaaeuraaantn of 
conic radio nnlaa. In thla technique, the QK vslun 


f.ir a gtvon s ido real ttan Intnruai is taken to bt ti- 
nlKnnl la vo l .■orMapnn.IIn* to the intlctiion point o B 
the lilgh-olgnsl "Ido nl iliu jwink nr tho dlitrlhution «i 
tha ccaaurrd cuftnlc radio no|eo power fnr that inter- 
vnl. A tnnpnrleuO in w,lu with earlier owtiioda ol 
c.iiculntlng Ihn QIC and tho smiorlnrltv nf yho ptaaent 
ttuthad I* don, Hint rnlud , Thin not hod halt boon appllad tn 
W HK/. rloMtor ilrita frun Slplu station, Antarctica ** 
(»°!6*S. 8)")6-W) for 1974 nud |4H0. Poaptio the 
preHoncc vt high lovaln nf prupngnicj Intnrfeicnca 
during anno awnlh* tn l9Bt), tlw technique i* l6 
lioncrnte uan.vhle QPt'a fur ouch aniith. The uncarultt. 
in the del rml nut Inn cl lha i.'Di: la oallaatod ta ba ' 
about 0.1 UB when Inrorfarunce Is prrsont, but such 
lower at other linOH. diniiqou l„ tho HC I avals frog 
aunth to couth hove buon found which sro quaUtatlvalr 
consletnnL with oxpectud neaiional (l.n., solar r, n ltb 
nngla) affect e, Tho technique deicrlbad hurS provides 
on objective upoc.lt lono I del in It Lon of tho QK which la 
vulntively oaay to ndopk in conpulst calculation ud It 
appears to ba 0 prnntalng tool fat lha detect Ian ud 
wjni Coring of lonp-iutn variations in background 
rad Iowa vo ahaurptfon bv the Innoaphera, (Rlnaetar, 
Ionospheric rodiowava uhoorptlon). 

Rod, Sc I,, Paper 4SIQ2' 

Particles and Fields — 
Magnetosphere 

5745 HAqnnloaphcrlc runflqur.it Ion 

lit E1FEC19 0T DIPOLE TIL! Oi HE *IHUCfl)nE OF TIC 

HAGUE T05PHERE 

C. C. *j ( Depart raent of Physics, University of 
CdlirornI*, Lns Angeles, California 90024) 

The structure of the ugnetosplwre *s * funcilM ar 
dipole Hit ads studied by using * global IH) nodal. 

We then here that the cusp current aheai In the KD 
mode) Is related lo lha tall current sheet and that Iim 
calculated shape and poaltloiu uf l he tall current 
sheet are conslsleni with observations. In addition, 

«e discuss the difference bolncen the Hrt) nodal ant tie 
Chapman -Ferraro type nodal which manifests as a func- 
tion or tilt angln. (Hagnetoaphere, tllpola tilt, 
currents). 

J. Guophyn. Hon., A, Paper 4A8L60 
5755 RlatM Inal abl III les 

GENERA MOW QT (JHQ1IIAHV HOPE ELEClKOriAOCMC KADIAIIW 
NEAR IMF tPPEH HYUHIU FKLgUEllCY IN THE HAOEIOLPlERL 
Naha Aahour-Abddlla (Institute ol Geophysics and 
Planetary Physics, University at California, Lea 
Angela*. California 90024) and H. ObidJ 

It Is ihown by means of plasm* numerical almulalloni 
that a long wavelength ordinary node rlectromaqnfl Ic 
radiation can be generated from short aavelrngth 
electrostatic aavra ncdr inn upper hybrid resonance 
frequency tn dr, Inhuauqpneous (>lasnJ, A possible 
relation of this process lo nonlhermal romlnuun 
radial Ian In the mdgnelo sphere Is discussed. 

J, Gaophyn. Res, , A, I'npor 4A0i4A 

57 55 Pldsu Inst jbl lilies 
RELATIVISTIC DISPERSION, Iff CYCLOTRON USER 
INSTAOILIIY , AND AURORAL kILDHETRIC HAD141I0II 
P. L. Prltcheit (DepdrlMnt uf Physics, University of 
California, Los Angeles, California 90024) 

the most successful etplandt Ion proposed for the 
generation of auroral Wllnaeiric radiation (AVR) Is Hie 
direct cyclotron mechanism In which radiation melted 
near the local nlec'ron cyclotron frequency Is «pll- 
fled through a qyrurr sonant lulwractlon. Previous «or* 
has shown Ihal Inclusion of the icIaUvlsMc 
dependence of the cyclotron frequency Is essential lo 
determine (he resonjnl contours In velocity space. In 
the present work It Is demons l rated that relativistic 
effects can alsu significantly modify the wave disper- 
sing, even for only ml Idly relativistic electrons, s«m 
«w N ,'fi^ 2 « 1, allien Is frequently the case In ihe AH) 

sSiirre region. For a relativistic Havnelllaf dlstrlbu* 
» tun the It-v isqvla C'ttiiff li fnuipl to hr shifted beloa 
>V for (vif/c J‘ • UVJM Linear analysis of * 

dclla-funcl luu ring ill si r Ilt.il I un In pi Indicates that 
the H-t mode Is .mstable Tor k, = (I tt.c., propagathm 
perpendicular to Ihn magnetic flcltll "Hli Rc w • 0# 
when v/c • Iim effect of finite velocity 

spread on tfin m.i.|mun grontii rate I*hlch occurs for 
Wfq, ~ I) Is minor fur k, x O, at, lie alth rlulte '| 
the raavtmum groalh rate Is reduced considerably. 
relativistic dispersion cflnots are found »o be *l9™> 

’ leant ol propaipt luu , ingle) up to 10* JfJy fron noraal. 
Ihc Jddlllcn at a cold clnclnai component produce* * 
new relallvlitlc mude alth estraordlnary polar I ration 
and R« „ ■ a. *n l ct i ts unstable fnr norm! and nrjr- 
’ normal propagation, C«mpulur sI«ulatIons using a riia- 
1 1 v I st lr elect rnm.tiinct Ir particle cade Indicate IMJ 
for ring and shell dial rl but Ions the k. ■ 0 mode) •»«" 
Re w \ tu dominate thn radiation emliilon reauHJiB 
Iron The cyclotron maser instahlllly. The rclatlvivtw 
dispersion eTfurts sf.oiil«J lead (a lari)er growth ra^ i« 
fur the gouer.ti ion of AMI than nerr *sll«**ted h) 
plaem.i ca kul,it inns either by atlonlng u v t), "*« 
sample all the energy growth regions sltaillAOeoutlJ 
by allowing o e ■ w ■ w, t«s la t><» R-t mode outor'i 
saves In the upgolng loss cune lo sJ"Vlc rr 9j‘^ , 1 ?, 
velorlty space cloinr lo me origin. (Relativist! 
nffncls. It- 4 mailo, iilasitu )la»«lalion, alectron 
distribution function), 

J. Gaophya, Ron. , A, Pnpor 4A0917 
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An Eilimaic or the Upwelllng Kale in The Hqumorlnl Ailanilc lliccvl tni Ihc Dlvirllvuiluii nr llninlv 
Radiocarbon and Quari-aeoMrophlc Dynamics •1'npcr 4C(171Jl 


(.'ml WtiHSth 


i . H. BumM 


John P. BtnlUl 


rsMsars «. TTie c,t,rojuion ^ " Gii3bar *- Le «' chan » c; a fm 

Dsaanre* aaitatiailp alaultiMoualy s-raya froa'tha 1 * Turbulani Wave Boundary Layers, I, Model Ptiimul>lfim and rirvi-Unliir Sulnilun f l*ii|icr 41TIR33I 

region vlava* by tha ground-Viaed lnatruoanta, Hovtaent John InnrWy, 1 ,i«if (Mr .Vri'lli'f MhiHfR 

of tha apika Ptaclpl tat Ion ragton toward the pot a waa Turbulent Wave Boundary Layers, 2, Second-Order Theory and Mills Tmnsnon Tlhincr JCOR24) 

Indicated by tha aaaaurananta. Prom ratios of tha rlo- j j... l,,,...h,ldue ond f»/f Set hrr Wur/i.’H 

Co ““' "« Drtv '" ^ ^ ^ ^ *»»> 

Btdp Of Width - 25 Va and length graatai than 100 ka, „ , MotoyoVtl flri/n 

Tha totsl flue of-tha pratfpltatiog aiectrana, !□ tha rormanon of TDemmclirKS in Zero-McBiisKhciir Turbulence i I'npor 4CO?*5i 

aplke waa "A a 10 alactreaa/faeoiul (“I a 10 # Harr O. H. f- TUampsM 

arga/aaoond) with an a-fold atiargy of - *0 k.v. Tha Curroni and Hydrivgraphic Variabllliy in ihe North wesiem OuH of Mexico (Paper <0)710) 

tinea and energy spectra ol x-rays aalttad rroa a larga PuvlJA. Brviki 

“.““2 - s R "“ td » "» - *■ w «*' 

tbara waa a pronounced decraiaa fn rloaatar absorption ^ , i. a alnhil 

which muiu a. aowoaant of its nln prictpltatton ■«,. D -._„ , . John r. om 

vagian awny froa the South Pola at that tlaa. 1 , T*~ , P® ni * or Ihe LouIrI Doundnry Layer fo Wind and Waves; Analysis of an experiment in 

Lake Eric (Paper 4COh2<) 

J. Ceophya. Ha., A, Paper 4*1085 DtivIdJ. Schwab, Ghs A. Meadows. John R. Bennett. Howard Schnln< 

„ Paul C. Liu. Joan E. Campbell, and HerwH.Danneloniiiir 

3563 Piaiaa aotion. convection, or clrcuiatiiin ,ne uyT^niCior a River- Bn y. Del la System (Paper MC0575) 

THE KKAbliREg RuTIUNS IN11U tgUATOkl AL PLASH* BCBBUS Flora Ch» WtWB 

t': ■,nss, , s™ , k Co,!UJ Tcn ""“"'' ■ nj s "“ n " 1 ' in “» «m« 

Baagboye * tu— . . QingrAenR Xfw»g ami n hnmas «. . 

A pruiioKury study ol the vertical and norih-.outb * Theorellca1 ' Loboraiory, and Field Study or Ice-Coupled Waves (Paper 4C07I2) . . 

hsilkoDtol Ian »itluna In plattu bubhlaa In tha near r . Vernon A. 5quvc 

aquatortal loooipharo uti tiling drift aster data fron Loncemmilon Onidlcnix and Orowih/ Decay Characleritilo of ihe Seasonal Sea tee Cover (Paper 4C0J97) 

Alraaphew EtpUtuc R U pwsvatad. high resolution J. C. Comha and H- i- ZwattT 

data thou thn mu vortical ion velocity in io bo Midowave Emltilun Fkhh High Arctic Sea Ice During Freeze- un fPaner 4C06731 

^ 

Hg/M the vortical Ion valoetty nturatas, but often at o ■ „ „ . P. Den hwnpr, R- Frvilltt. fln« M. Lrepo** 

a Value auhatoiuially larger thin tha ratio of eho R ^ ? SenscU Sea Suf l a « Temperalurc Variabllliy OlT Californio During a “SaDlo Aim" • 1 

gravlcaiionil accilaratlon to the loo nautral cnlllaloi Clearing (Paper 4C0574I 

Irtquoncy 1g/v la |, which It lha noaloal colli. Ion donl- J LviUl rt«rf Jan SnJh>\I& 

rre^n.l'winndOlsnlbulion, WSm SPW (Paper 4C0623, 

o,™ u*c^— , cc-. ^ 

obsarvailH that large polaward hotiaoDial drl fee _ , . TxungrHttug Pens aud HVf/faif'S. flweiw 

sr.’sssiics: tzzjez ,e “ nlc C4ibon *** ^ •* Nei c ° i n “ ,mo ■*“ N ° rth 

rs«i“ u uSTStS!' , ‘ 8 * ,b * boltB “ ,dB rt ' lh0 muHbuUDn or Inorganic Carbon JdBWoglcld 

, , PfOducllvIiy In ihe Oceans (Paper 4C0438) 

». Caophpa. lu., A, Paper 4*091 j . . J.A.Vietm 

3570 Total electron content The Efftcl of Particle She on the Llghl AlicnuhrionCDeOWen. of Nalural Suipenslons (Paper ^06221 . 

.aECTTOH^-^WT 1 ^ Wt^ikTOWM?)^i5£y AL Topographic OeneraUon oT air Eddy at the Edge or the East Qrctnlftotl Cunenf^IPapW 4CT73M ” . '• ■ ~ ^ 

GlEST . ' • C. Snilth IV. J. Hi Mariioii.'j. A. JohdnnesieH. and (I.MPtf* 11 . 

Vliui-Nfan jfauroh (TOloeoMiuiicaciob LiboraCo- . BoHom.Bginiduy Condllton Tor Nonequllibriiim Trtiuport of Sedinieni (Paper 4C0783) ' !• "J . 

®‘ B «W 71, Chung-Ll, TnlWnn, . < / l 1 ■ ' . jftiwlliffta**^^"* 

wijBela?*iSSolaUqB o£ the iMoautv.ri^ • Co ^ cUwUl "<^ °«» Atalysh In.TuibM Coastal W»l«r" by VUDUOr am) B. SlUfm (Paper AGIOS l* 
totnl oiBctron qontent tjw equatorial «r>p- . lofbrnn.lloA ten Coniributore ! 1 * - • i- • l‘ > 


argi/iioond) with an a-rold anaray or - *0 kaV. Tha 
tlussa and anargy apaetra at x-rays aalttad rroa a larga 
aria as waa ■ nr ad by tha spacecraft ware about the hi, 
hafara and altar th* spike. Rowavar, following tha apika 
than vja a pronounced dacraiaa fn rloaatar absorption 
which aag&aiti a aowoaant of tVm uiia pricipltatton 
Tiglao away rroa the South Poll at (hat tlaa. 

J. Ceophya, Its., A. Paper 4*1085 

1563 Plain* aotion. convection, or circulation 
THL KKA8IRB* HLillllhS IhllU tgUATOkl AL PLASH* HUBBLAI 
H. B. liana on (Center for Spa. Scl., Fhygtca Program, 
llnlv. ul Taua-Dal las, Richardson, T* 7JU4J) ud □. a. 
Blog boys 

A pro I (Binary study ol tha vertical and nonh-aoutb 
hoilkoDtol Iqa ntlona In platiu bubhlaa In the near 
equatorial loooipharo utl tiling dmt aator data Iron 
AlaoaphCM Csplntuc R u yfuttatnd. high imoIuHou 
dan shew thn thn vortical ton velocity tn auao 
bubhlaa lacrriaea approataataly linearly with <h e -N)/X, 
whir* la iho background ion concentration and N i. 

(ha bubble tun concantratieni At aufflclcntiy larga 
Ho/M th» vortical Ion voleetty aituratas, but often at 
■ value aubaiannatiy larger Lhin tha ratio of tha 
gravlcaiionil accalarst Ion to tha loo nautral colJIstoi 
frequency 1|/v| B |, which la lha noaloal to 1 1 la ion donl- 
nated «ilqcU| l|»lt Cm cyLIndrival bubhlaa. Thoao 
larger than naalnal valocitias uy rwault 1 roa back- 
gruond aaalward alacCHc Maids and/or (roa a varrlcal- 
I» a long. lad bubble croaa iterloa. Thw unanciclpatad 
ouarvailoe that large polavard boruoaui drlfta 
ic con pony thaae vertical drill. a «tae to loilow 
naturally froa a redistribution of plana aioag flux 
tubas xa lha plaaaa convert a ((on tha botcoxaldB of tha 
r r.gton le high iftltufri. 

>• Casphya. In . , A, Papal 4*891) 

3570 Tot") alacCron content 

SPATIAL CXI BA ELATION OF THE ' IONOSPHERIC -TQTA1. 

Q-^raOH OOhiEtn AT Wi BjgraRlAU^y 

• ‘T^^sm-tmUatioii Labors to- . 

rnllJT nc Che ionospheric ■ 

tOt«l aloctrcn qontent st tjie equatorial Bh^- 
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coupling inaction,^ aa4 Lha W tadtic. IL Li found un n fn. , C, and k /k ), tut email Viilucu flcflu than 1I B 
* 4-2 1 W * (•r*/«ac> for iO ia ocg/aua < lo sSaii C4£>3i ora aufficiort ro tc^lilllao theio oadoi* at 
Tfc " W ■*!/*•* ^" C (kv) - Jb + 0.089 U<nT). ccr<4ln vdV«l«Ti|ihH. Thus, a knowledge of thu "cold" pln- 

Thfli4 rtniUt In UU vlth th® MliUiU dtu 1» icponAnt xd d« tho ctaT&ctDTlt- 

roaulto Bbuinfld by Ralff at ul. [19811* (Polar e«p ties of wav» aiabllltv fm th« raign«(oaph«ro. Polarinflt Ion 
potflntLal), of wave doJln In shoini et ho llnilurly offcccoi hv flnlt-i 


Water Resources Monograph Series 10 

l. Javandel. C. Doughty, and c. F. Tsang 

240 pages • softbound • Illustrations $16 
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5)6) Plaaaapauat 

FIICB ANGLE PROPERTIES OF HAOBEOSPHEBIC THERMAL PHO- 
TONS AND SATELLITE 1 HEATH INTERFERENCE IN THEIR OBSER- 
VATION 

J. J, EojVa (Cent ax lor AtBoapharic and Space 
■elincaa, Ucah Scaco Dnlvaralcy, Logan, Utah 8*322), 
0. L, Urann and J.P.E. Johnson (Hullard Space Science 
Labciacory, Bolabury Bt. Nary, Dorking, Surrey, Eng- 
land) 

Cold proton nhaurvacioni froa tha geoaynchroaoua 
GEOS-2 aacailtta ara praaonced to show the plcch augla 
dlatrlbucLon of tha raftlling cold ion population 
found beyond tha plaaoapauaa. This refilling cold ion 
population flout into tha daplarad aquacotiai raglona 
of tha flux cuhaa froa che top-alda ionoaphara. Thla 
(arming ia obiarvad both day and night- Tha Lons 
have anargtex horwaan 0.5 and 3 aV- Thaaa anargy 
characcarlstica ara conn la tint with ocher recent 
obaafvatlona, Although tho observed angular distribu- 
tion of theon Ions ia highly coaplax, utiac allowaoca 
ia aids for tho aacellira afaaath savers I cone] us Ions 
cap ha aado eonesrning aha ioa pitch angle dteirlbu- 
Liop. Tha angular dlairlhutlon is vary Mold alignad 
with a characteristic source conn anglo ranging froa 
ID lo 20 , Thla range ol angles lo comment with 
Iota Originating below 20,040 ka lo eho o-oaphara 
f*lA<r than In tho hoavy-lon unoaphora. As tha flux 
tuba daoatcy locraaioa cha dagroa of Mold allgoaont 
daeraaaas, howavar baled on tho Malted pilch adgla 
tpvuage It ta not pooatbla to doc anal on If tha ftald 
aligaad cooponant (a alnpiy hotng awaapad by tha local 
Vniiopic cun pone at ar If cha fla)4 aligned coopononl 
tAangu (ta plcch angle chariccettocica. 

A curdal aspect of the study was tha availability 
of a unique data haaa of ahoarh-plaeaa abaurvatlona, 
wa obaarvattana wata abtalnad hy using tha boon 
oniatlni an j voltage billing tspeblllctei of tha 
daiKtor package talatlva to tho aatalllce. Thaaa 
dace enabled ui to daacrlbo bow tha aatsMlta ohMCh 
■ffacta tha ohaarvation of cold « 5 aV) proton*. 
5hl» qualitative uodaratandlng enable* tho highly anl- 
■otropts data to bo Interpret** la torn of oagnsios- 
Pharlc pitch angle dlctrlhutloca. Tha overall lapli- 
catloa of this ihaath-plains coupling in that a tech- 
Rlqu* to aiako aatalLlta ahaach ohaarvatlau bat bean 
diaogitratad ■ (Kagnatoiphartc, charaal, protons, 
■stall it* ahaatha) 

j. Oaophya. fc\«. , A, Paper 4A8048 


Dr*S..lS!! 0 . r J'P ,r,od varlgtlons or Manetlc Mold) 
^MMF^HAIltoHIC ALFVEfl HAVES IN THE MAGNETOSPHERE i A 

Jj. Jiwijngir (Sue, sdgne, D, p ,rtmant of ESA/ESTEC, 
“J™”*! Th® Nelherlandi)., fi, Baunjohann. 

Tong period electric and oagnottc flold 
u».,w. 1 “IJ mM »urod onboard the geomtlwary 

on April 1), 1979. Tho olattrlc and 
will!. *P*etw obtained throughout Uili day 

l( “ y Mblblt dlacrotg Frequency bands, lasting 
ainilttnnouily for about flvo hours. Tho lowr fro- 


chair obaat.atlmia without contradict Lon with cha a>- 
latanca of tha L-0 Bode. M Is olariftad that they 
obiarvad both nodal, l Am or. 1 kilonacrlc radiation, ray 
tracing, propagation modal), 

J. GeonhVB- Raa., A, Paper 4*60)0 

57d4 Wave Propagation 

SriULTAU£G(iS OhSERVATlOia OF PnS Pt.TLDATIQVJ Rl VHP 
RADKP3 BPACEb 10 HWIlS IB W.T 
J. 0. Keys IP.E.L. Atnoapharlc Station, D.8.I.8., 
Lauder, Central Otago, |iaw Zealand), 

Ic<ng period Pci pulsations have been recorded 
slauitooaoualy by vhF rodira operating In Econdlnovlii 
and in New Zealand. Tha radars are In opioilte 
head i phare a and arc apacod about 10 hours In loan! 
time. Those pul.stlona onalyiaJ (ire eltr.rr of tha 
"quasi -regular" variety, or take the fora of damped 
trains which often follow rngoallc sudden occncnca- 
D.nte. 

An estimation of vquotorial i lane loo r iut 
danoltlos shows a; I rout bo l vorUtlone atirlbutablr to 
acvoral posalhto ca u snx. Including tua praaauea of 
locallae* Jenaity grnJlant. or a Dlgnlflraal 
{report ion or heavy Iona. A transient type pulsation 
shove the erroot of the two rudara being directed 
InatJc and Outside tM plaesapnuoo, an* a longer 
Jilting event suggest! a nonochronatlo drive of 
different period on tho dam and dusk f links of lha 
aagnetoaphara, (Pulsation, nagnetosphara, plana 
densities). 


Z;.n "Willy ror about five hours, The lowr fre- 
fiffj Wl“t1«n with a typical parlod of 260 tec Is 
»I»liC2 ,,nl *5 11,1 •laetrlc Meld data (with typical 
Sim?! 1 D, [ fl : 3 Nhereas tha hlghsr frsqugncy 

«£rJ™/? n tH« transverse magnetic rield 

i^i J typ1c f' P er, «i 93 tec, typical amplitude 
wanrt.'.^J* . ^ Df l* 111 puliRtloni Increase to- 
dl / llt S9ct °F. Urn ohierved period) of tha 
CrSi S* J" ecn J“«t 1 on with the maa lured equ)- 
an* SL!’K lro !! ^niUlet, tha ratio of the oloctrlc 
f1,,d “Ri'lEuda* for both frewoncy 
S * n ^ Ute constancy of the perlnd ratio yield 
fuMlLJH ?* nce . th,t 0,0 ^ frequency band) represent 
an nimen tg] and second harmonic mode offlan-oscllletlons 
»bar?*II a J n jM c r,,ld 1 1n®s. The man ratio between tho 
C F n S ?S longsnpar lads derived from tho messuraMnts 
ohmnM 35 i,“ s,, «ht1y different free theoratlcelly 
u r0t *o*> Out Indicating iharlcoeilnaa of 
■)' evsjlablo nodal*. Tho phiae relationship 
of MTk.f oloctrlc and magnetic Meld fluctuation* 

Uia I5 er f r «)uency pulsation, tho direction of 
event vact or, and tho occurrence oF the 

Hri a# tk r 018 *P r,ll fl equinox Indicate that the major 
the .au.klL , ?”, ,nBr W 11 ffltf I" 10 tU oscillation in 
Plan* #„*rv Iw^MhaM! and not close to tha equatorial 
■«B5aS3? mlcropulaatloni. electric ? 1 elda, 

4< Oocphye. Roe., A, 4A10Q8 

AmSELr - ^* 1 * 

W Pao,IAa * ,rt0!l H0OTB 0F MnuMAL Ktt0- 

fcjf. (Beparteont of clear rice 1 Engineer I HI, 

a 0D ^: r,l «- *»«» «o‘. 

(AES) ,,o0 • , 0* eurnra) klioaetclc radix clou 

*»I f’mo'ettMlly Lmnetlgatsd hj 3-dlnuulonsL 

lb. “'1*8 “ eloccron da ni Icy ■odal based on 

■iff fnwvx P ,“' M B «»Uy. >nlh rlght-hind eatroerdl- 
Mrvailto. ,Di l «M-hmd ordinary (L-O) eod* nh- 

fal twins *** 1" « nonatetnnt nennnr, ■The 

mar th> , * ,UB0t tona 1 which aro bend on obtervatlont 
r.d|..| m “• used fox the rny tracing, (l) The 

Dq B ...|“ 8J»med lo both R-X end L-0 oadee, (2) 
ItiiuM, Si, 1 "* M "' frequency to {he R-X node setoff 

«• *“» lr< * 1.61 Ul.1. 13) ATS waves 

l«r >. , h . ,1 ‘ neraal anglei aimer peipendlnu- 

‘k* wirrt-?, |H °*4|het le field. (6) 1U le generated (a 

Hlch »T(I„ civily along a nigh Olds field line 

pro.,,,.. *J r ‘* lie latitude of TO*.- L-0 oode vevee pen 
*«tmd .h lhlB * “Ider region than 1-2 oodi wave), 
iidec^h. of AM can be well explained 

■re «*}»■ ‘wo.nddlllooel mw"P*‘“'. 

the a.* ‘‘■“t.vtth the cyclotron aaaar BeehanDa, (!) 
■fcolemtU • ' , than U»a L-O woda. (1) H«- 

Tke a.. ^ "Piolpg wevae are generated et {he eoqrne, . 
*• «roa*n“ “,** l “«t et high, latitudes 'bieedM l t 
(udo, Th* L-0 node | a nS ilvad et lower latl- 

nfreegi-. . *T* "4s waves cannot reteii bteenea nf 

■•■toe end ^ wlply In tha vicinity of the 

■ w » ’*■* Pnvlpua. pepere which «Ul» 

llUnra ta .,f* rM *at1oo 'axe roconaldarad. Tba preePnt 
‘“too caoeiitently. explains -the reeulte af 


). Coophyx. las., A, Paper AABQde 
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PRODUCTION OF LOWER HYBRID HAVES AND FiElD-ALIGNED 
PLASMA DENS ITT iTRlATIONS SY WISTLERS 
H.G. Lea (Regia Col tags Raaaarch Center, Kenton, Maes, 
0214]), 5-P. Kuo 

Injected VLF waves and ngbtnlng-lnduead whlatiara, 
it Lntansa enough, M« able to eve Us lower hybrid 
wave* and Mold-aligned density atrlatlone in rhn lono- 
ephora within a few second!. Thin Inetebllltv can he 
■leo trlygared in the magnetosphere by the injected 
VI, r waves if lha transmitter I» aporited cantlnuoaely 
for aavarel olnuieu. This lniteblllry can be excited 
tn e breed ubisLlar frequency range la two domains, 
wherein either eba nan-oscillatory banting currant or 
tha thermal pceasora forts ta tha doc In ant nonlinear 
affect . The aKeltetlan of thle iaetablltty nay ba 
raaponelhla for tha nlrglow afiecte aeecclaied with 
cha VLF tronnltrar cycle and b* poeelbly the causa uf 
tha invar hybrid wavaa correlated with the occurrence 
of llghnnlng atoms. (Lover hybrid wivii, fleld- 
dlignad plaeoa dons lev eLrlitlone. non-oeclUitory 
beating current) 

J, Goophyi. Rot., A, Paper 4A0027 

Particles and Fields — 
Magnetosphere 

3703 Sou aback wavaa 

A SIMPLE MODEL FOR THE KJSHATIW OF " REFLECTED", " INTER - 
MEDIATE", AMD ''DHTD8R 1 ' TDH DL3TMMTTI0NS U! STREAK OF 
IDS BARTH'S BOH SHOCK 

M. A. Lae (Space to lance Canter, Fhyeide Depertaaot, 
University or New BMpublra, Dnrtaa. NH 03824) end 

Q, Dvdeon 

He present e almpla model unifying tho distinct ener- 
getic ion popu let ions and their assoc la tad low frequency 
hydromagnet lc waves within earth's ion foreshock. Iooe 
Initially inject ad onto magnetic KmlA ,l ™e 

•hock exclCo hjdrouagnectc wove* which pltth-ingle Met- 
ier the lone back toward the shock. The loae era **P rl ' 
■aicad by iBbomogancou* Inward (toward tha ahoch) and 
outward travaillci Voama, Ud eba iranwUlec rata ha- 
ncaem been) li datermlced hy u effect iva qnaallXnur 
pltcb-angla dlMnilon coefficient for the cracaitloc. 

The Intern It I m of wavoe resonant with JJ* 

calculated free wive kinetic aquetlone utUUldg Ilnur 
wave growth rates which In urn ara detcimincd by the 
inetaneaoeouii tncil bawq duel* loa. The coupled equa- 
tlofla for tha epatlal and tupo rai evolMIoa of lha loo 
dualtlaa and «va InloneltUa along e glvu ugoeele 
field line are solved numerically aiumlng 
jocelao of ion* et the "hook foUowing 
Mtlc conn net Ian- of the fUld line to the bow ihook. 

The initial interylannc ary. waves ire aasuaod to be unpol- 
aclsed an dverega and to P«>P«M«* ptodominanUyewiy 
froa the sun ralatlvi M the aoUr wind. Ha ,,d **jjj* 

(j) eho loo ulactrnpy nair tha ebncV duteaua *3" vl -T 
during tho Initial minute, of magnetic «««•«. £« 
thaomaku a rapid transition to a study, dlffoce 
distribution I <*> th* 'k! If fuse" ton dually deellneo 
•tssoLv sucy fnm th* shock with a ecalalength of n. Mg, 
Ferae a broad eJnlau* and chu lnorMee* with iso rose log 
In Isotropy 0 to fora^ "IntdraidU.." mndLlrlbotlui 
M) uDittaam of the "loiamaduw" ‘ orw 

Abroad "refloetad" *oq dUtrlWIon wtfh^lgh a»lutro> 
„ extondlcg to the toraUook b«uid*tyi W the !*““*•* 

A'ssias sissssr. . 
S^SfspssSoLS.- 

■ j. Coophyn. Me., A. FiPU ‘MlW" . 

jjlO -bUreetlud h4t«“ : 

Hstlooal Dolvatqlty, Ta.p, 8.-I. «*»°c , 

.Kaolde and J, «■ King ... . H : rt h IA and 19, 


J. Cuphye. Roe., A, Paper 4*8209. 

3>M Iniiracilons El-iv.-k Sulur Wind .lnd KiRnLtr.ipbeir 
■ITOCETuSPIIERIf ENERrlariKI 8Y INTI PACT uv. RHkttN 
PIA'IETARY VEIN AND THE f.iJLAK HlbD 
!. lsbsil, A. i. bvailur, and ). II. Vair«. Ir. (Space 
Sc land laboratory. NAiA/Haruhni I Spate Flight Cwntor, 
HuntHvll |a , aj 33812) 

ir thi, nn|sr wind U «jpuhla <• i driving c-lfinutosplirrir 
conwcclin, tho" *.oliir-win4 flaw pn«i «ny uplnnm*;, 
magnet l:,d plJnuc with u conduct Ing Ivnosphrrv nun I 
caime the nagnvllc I Icl.l lines |„ the f U ,.. r p.irt .,f (in 
magnuloepliurle tail r» bv tut mud Into ., hell., buch a 
magnetic field ronf Igurotlon requires nugnetlcolly 
field-aliened itirVo) .null curruntu in Die mil ih.it 
(low In and evar lho eugnuiupauac and rloso by drliiop 
Pudarscn turronl* ihroush the p I jncta tv loaoapher^. 

The- eL length of thu Elrkvioni currants find, hy rurram 
Ci'ntlnulLv. Lho Fedarstn Currontal la, tn Ural order, 
independent of (bv angle betwuar. th* plan„mry-npln 
vocior end tha aolar-ulnd volnctty vocf.r. Pwitlwr. ihv 
Loul Current 10 o (unction ,vf thv aagnci It Rnnenl ut 
the planet, the radlue nl lhu tail. Ill* angular vclo- 
cliy u ( pl&Asiarv spin, ih* icnductlvU* ni tha Lct,p- 
sphorr, dud tho solar wind apovd. For Jupiorr, fwituin. 
Urtnua, and pur hap a Kapluns, the pouar Lhrsu (.urrenie 
dollvor «o th* lonoephoru sru algnlflcint with rcgud 
in a»gnai..>aph*r|c dynnalce cue I, oh the picduc t ion o( 
nuroru end tba ponc-rsLIm of iou-rroquenev r-idlo onle- 
slone. For Nurdlirv, Vinus, (orih. Hers, and probably 
Plum. thc«L currents ,irr rulat lvulv sruil. ulihough 
obsorvnbla efforts uiv be margin,! I ly dwle t.iblc Tor 
ih* -ate it the- terih’s n.ignvLo»phuit. 

J. Geophyi. Roe., A, Peptr ••,,4017. 
hi 38 VsgnuLla let) 

PARnCLE AND FIELD CHARACTERISnCS OF TH); HIGH LATITUDE 
PLASMA SHEET BOUNDARY LAY EH 

G. K. Parke. 14. McCarthy (Caophyilos Dnpl , AK-OD, U. ol Vaih- 
InoLon, Saettli. WA BB I Bb). R. J. Filienrellcr. K. If. Qgllwo 
(NASA/GSKC, GrceubelL UD ZOTTlj. J. Ktahnto (DKI'FL CNKF. 
B2I3I I99Y lei Moutlneaux. Franne), K. A Anderson, K. P. IJn 
(Rpccu aoloncos |.sb . U. ol Celifornln, Rcrkelcy, CA BlTkQ). R 

H. Anderson, T. R Eaelman. L A Frank. 1) A- Cumuli. C 
Hunng (Phyiloi Qop\ .. U. uf lows. lu«n CILy. lo*a 62X42). K V. Y. 
Lul, D. ). WLlloriis (Applied 1'hyilre leb, Johns Hopkins U„ 
Laura), MD BOB 10). A Pndorran (Spawn iJclenco Dept , Huropuan 
Up ecc Agenejr, Noordwljk. Thu Nclhcrlandi) anti H Hi-mo 
(C.K.S R. DP 4340, 3 102a Toulouiu, France) 

I'arllde anil ilolil Jala oblalnod by nighl IMKE epuccenn 
oxporimonla ore uiad lo UoBno more proclicly tliu chura'-lcrls- 
Uoi of Ihe hlgh-latlliidw boundary region of ||,u plasma shoot. 
Yc (lrul l bnl l hern Is n region linmvdlAloty ndjaccnl Lo Ilia lilgh 
lsULudo plaima lYivoL boundary whoso perUolu nud held 
ohsradlorliUni aro dietlnolly dllforunl from ile iiolgliburs, llu, 
lobe anil the ploema sheet, ltd a region eupporle Intonie Ion 
(love, flold alignad curroni i, largo am plltuilo oloolric fluids and 
enhanced broad band etualroalnllu noise. A datnJIod otielyile 
of evonle deteolad on April ID, I87S above that iho plasma tHi 
Lrlbullani In the region are unelabla. Fpr Ibilariue, bi- 
directional fleld-allgned olactran tllilrlbullane are observed si 
nearly aU onerglee (a fee vV lo a low hundred kuV) Doth Ihe 
dlRuronllal energy lpocLra or,* Lho reduced dntTltauMuit lonv 
Uon F(v|i)"2n ^Vj/fv.i.vjdv^ show elgnlflcant peaks al ICO ■ 400 
cV. ThaiD peaks comprise wluclrone coining from lho earth- 
vnrrf dlraollon Iona boles a few koV aro caiiveulud in the 
direction perpendluular lo 8 »hllc tha higher onargy tons (.-30 
keV) are flcld-atlgnuil und travulllng mainly toward lho earth 
Tho eloutrlc fluid In Lha tegian le InLeme. uplkjr. und puisibly 
lima-varylng. The muguellc D, uomponrnl Inutcnsoa Jrutnul, ■ 
cally from a fs» iiT <o mere than SO nT. IndteeUiig prusoncu of 
a fluid aligned ourrvni Three leeVuroe ero In coni rml »tth itie 
plwNina clisraotarletlci euleldo tlic rugioi, In 'hu adpicc-ul 
ruglune (closer lo Lha lobe end ihv innur ploentd vheo> regions), 
(lie electron distributions are nearly lieiropic Ion M-.v n Mr 
luully nl a sLend^iill Tlio high on erg) lone {''W kvVI arm 
aiiteolroplc and flelJ-alignod bul bt-diredlonel 

J. Ccnphva. P*». . A, Papel 4A08)5. 

57 33 run, innilnuut 

DRIFT HAIM IN llt'-ll-e !»• lE.UFFBATVRE TLAS'LiS 

5. Hlglfuolo i Nigh Altitude hbeervatorv , Yat lanjl tenter 

( ,,r Itm-cntwrlr S*«..-.r.h. E.ril i. r, r*..| - r pnlil’i 

• I. .i.ii.l.i ' ’.I I.|.;n • ■ re. 

IvmpsriUutv ■ l,..r nn-J plusicn- la *lu.-issvd. 3 lull .- 


J, Csophya. Rcw,, a, Caper Wl!l79. 
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CKDSS-T.ML ION 1*1 Ft IN A REALISTIC K-ibiL ILWIITTOTAIL 
Yu i Hi Frapp, DaulJ D. Bc-tril (PliyaUs Unp.irtcunt, 
Unlvuraiiy of >uinw.i,i. Lawruiico, fbina-te 6b445) 

Hu fxllr-ued the avaet tviLlon uf protone in ,i rnpm-tlc 
fluid runs i*t lug of a pbnitli) Jlfolo, TorwarJ reig- 
actiotrliuru, r.tgnutuBPherc, and lugeotutull current 
nyaca-i, PrOtmn anergLoi of Jcv to IQLov were used 
for Clio Tull rnngo of pitch anglud o,J phcao. Vu 
found the (Mia-tnll drill velocity win approx loatalv 
lndepcndum wf plcch noglu and phase sod prpi-orcloul 
tu proton snorr.y. The drill velocity ia opprc-xlmcely 
eu divan bv ihe .idl.vbntlc opproxlasl Ion non for JOkav 
pruran uuorgv which do not bwh.ivu at All ariiiibnicolly 
in craxatng tho neutral sheet vhure tlui drift occurs. 
(Plmann cniM, eagnutotiii , Ion drift Itajcciorioa). 

J, Ceophye. Rex., A, Ptpar 4 A 1081. 


3741) flint Hot Ion, Convection, or Circulation 
IMF *y-0tPEVDJ!KT PLASMA FLOW AND IIkXfll.4NU CJRBEMT3 Id 
THE DM81DK KACNBTOlFHERBl 2. A CLOBAL MODEL FOR 
NURTUVARg nm SUUTIlUAtU 1KF 

Patricia H. Roifl IDapartainC c*f Space Physics end 
Aetruiioat, Pica llnl varsity, llanacon, Texas 77291) 

I. I., lurch IDaparcoent nf {pace Sciences, SouUmssl 
R esearch Institute, San Antonio, To -ns 77)11 

flit* paper uacunda to nl l INF dr lane al tone the 
qualitative cunuact Ion pat turn prunepEihl by Burch at 
el. 1 1 98) |, coiicalnlng viscous, nailing, and lobe 
ceiis driven, raapdcttvely, by diffusion or other 
q u«u l- viscous prcicasua, norqlnq of I mac planetary 
flelde with cion*. I dAyelda field lines, and aurglng ol 
Interplanetary fields will, open rail lobe field lines. 
The eadal ia baaed on the anti parallel oergliig hypo- 
thesis of Craoksr JI979a| with the addllfnn uf Stull 
but t Lull a calls driven by quail -viscous pruceiioe on 
Che dawn and dusk edges of the p-ilor cop. The dua 
end node I proaentad In Burch ol al. parralnod to 
southward IKF cnndltlaoa. Thi* paper gvuurnl Ires rhit 
midol and proposes a qua Mint Lvo djpendenru of the 
Llirua typrs of coiivtrtloe tolls on ihe i, v, and t- 
CuSpc-ninte .it tha IMF. Fur nxjmpla. the lnl«? cell 
nhvuld hv anhiinced In the ivifthcrn haalephoru Lf B, • 
•> nod In thu sour horn fur l x > 0, and, f-ir .1 gfv.-n A, 
and h |a should Vi lurgtr A* ) h y ) lorroaiee, 7-,r 
a-irllnurd IMF, th* DerRlng cull dlisppenra, loivlug 
Uiilv Ihe Inbe call In a usillar polir ,ep. If thu y- 
vueponvnt of tho INF (By) Is amtll, un Infer the four- 
cull piiiorn uf Ruth* ul al. Il97g|, with Iwu c»-iut«r- 
rotxLlnj) Uhu col la having sunward flow in the cant ml 
polar cap and cnlluard flow « (he flanks. If I y la 
largo, Lhv and pur* 1 lul curqLnq nn-Iel predicts ■ 
■tlnglu Lobe call filling Ihc pol.ir cap, vhone direc- 
tion ol roistluo dapende uo the sign of 8 V tod is 
opposita In oppoeltu hsoiapiiorei. Ur argue thil this 
v-jrtes la unutnhlo to twconnact Inn Cn lha ruxnulii.if I, 
leading tu lw vurclcoa In n-hh point cap, Mk u[|h 
tlio aiao son vo uf rutstLjn, hut again dlMorlng 
heewunn lha hrslspheras, F.ch series h.M a reqlnn .if 
cluisd f Icl.l linen It the manward-f l.iwlny no.-| l-n .,nd 
npen fluid I Inna In the anil sunward -f Irwi.ig vr-tlun. 
Thin Tjiol ancuTpnsiL-i icvur.il fcaturse „f the thcr , 
*ie pW»mt*B<t, and naVca swveTAl prediction* sllh 
rutpucl vrc.b> tries nod .lnttnymi-Trlc* bulwrun the 
Iwi polar caps. INuMlng. IMF, cunveclluii, ivf">-'til 

J. Gwupliji. Pus., A. Piper -Al'V>.. 

57lfi Tar Helve And Flalde-Hegnetonpher* 

PflAllniinilF Of WSf SECTOR E1FCTRIC FlflD 1»i rHFPl.T 
MSP EM ION AT TKt 1NNFA IDOE OF THE nrrilWN PI LSHA 
5lirn 70) RCW-IOtlATOHAltk »HPRn«t«Jf cniTJOSA 

J. L. HoTVirr (Phyeus On par mr nl , The '.'ntvernltv of 
AljBirj lo Kunievllla, NunrnvLUe. Alat-urj iSRI"' 

Ths HocdY-otwtw raleiinnahlp* Loluean ihc ecnvrc- 
il«h ole cl tic fleW Atid elcciTcn hnuodwii envrga 
dlsporslcn fm the dunk succor era ohtnlnad for ofd- 
equetorlallv nfrrorimg dec irons tn dipole end 
dlpnle-olos-c'irrcnr nhecc n W .,n( r field ccnflgurn- 
llnnv. •'unparivr.n nl tbesn prwdtcu.iM with dull 
eeeior Irnospher Ic satellite rstseriBUts of • leer ten 


•1 lepers tv* re I at Ion la derived and e.-Ivtd nuocr lolls. Ow bounder les and tUccrlc field* ehow* reneoneblo 


subetantlal effect of a n»n-iero T 11 . (even though ml 


•graerani lo ■negnliuda and general (ncttaelrg trend 


ratio la snail) La dlacuated, end e h ihe critical ssluo. with latitude, pirtlculerlv whea che dlpolv-plui- 


of this parsxeLox, that produce eiBbiilieiinn of the 
dr I f i -cooproee local end drlfi-alrror Bodes, are dwterelrivd. 
The critical valuee ere pxrsaeter dependent Imosl notably 


cuCcwnt sheet ns|nitl« (Mid con( Iguna loo ts used. 
J. Grophya. Res., a. Paper 4AP07 3. 
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Radio Imcrfinumciric Defannifliilon of [pieironiincnUU BaielliKg and Earth Oriemaiina UilUzuig Deep Space Nnwort 
Anumnai; Nil to 1980 (Paper 4R07M1 

O. J. Sartn, J. B. Thomas. J. L Fanvriaw, £. J. Cohen. C. H. Purcell, Jr., 

D.II.Rojnad,l-J.Shjeite,iindO.J.Sflianei*er 7W7 

A Comparhon of ihe Complete and Truncated Veratoni of iba Polar Wander Eqmdoni (Paper 4BOA51) 

R. SabalK 0. A. Yntn,and £. ftwcW 7609 

Normsl Mode) of ihe Coupled Earlh and Ocean SyiHm (Paper 4B06S3) 

John M. Wahr 7621 

A ViKodAiLic Coupling Model for Ihe Cyclic Deformxilon One lo Periodically Repealed Ea rihqnaka a] Subducllon 
Zone) (Paper 4B0352) 

IFfjmr Thatcher and John 8. 1 kindle 76)1 

Lateral Olftaig wd Roviicd Dales of Large Pichaioife Earthquake* al Palleil Cmk.Soulbera California (Paper 4B06I2) 

Kerry £. Slrh 7641 

Deformation In ihe Vf Utt Mountain Seismic Otn, Culiforala-Nevada, 1972- 1982 (Paper 4B0780) 

J. C. Saiagf and U. Lto> mdU 7671 

Evidence Tor Mignu Imruxfon During Ihe Mammoib Lake* Earthquake* o( May 1980 and rmpUeaboni of Ihe AhietKs 
of Voleanlr (Harmonic) Tremor (Piper 4BD77I) 

MMAU 7689 

Focal Mechanlmi and Aderthock Location) of Ihe Soogpan B8lthquakM of Augml 1976 hi Skfiuan, China (Paper 4B0J2 1) 

Ladle M.Jonn, H'(1Um Han, EgHI Haukt*m,AiuhB Jin, Yoogva Zhang, and ZhaoU Luo 7697 
On Iho Tbertnsl Slruclurc nT Subdue lion Cocnpieioi: A Preliminary Sludy (Paper 4 BOS 1 5) 

CM-ruen Wong and Tea-fix Shi 7109 

Sclimldiy and Tectook* of Ihe S)ibdiKMd Com Pliia (Paper 4B066I) 

George PuNeu Barlach, CUff Prohlkh. Vajni 0- Penning (on, and Totimatu Ma tknuuo 7719 

Paleomagnedc and Oeoioglc Dull India! ing 2500 km of Northward Diiplecemeni for Dm SaRniin and Retamd 
TerraDH, California (Paper 4B0520) 

D.E.Chmpk>n,D.G.Howtlr,anJC. S. CnoxMr TIM 

Ftortda : A Juiaute Transform Ptaie Boundary (Paper 4B06QJ) 
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